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University of Nebraska 
July 1, 1988 to June 30, 1989 
a The Nebraska Agricultural Research Division provides Information and ~."'.,~ educational programs to ali people without regard to race, color, na~onal origin, ~ .... , sex or handicap, 
FOREWORD 
It is a pleasure to provide the 103rd Annual Report of 
the UNL Agricultural Research Division. This report 
contains lists of current faculty, active projects, refereed 
journal articles, books and book chapters, germ plasm 
releases, brief descriptions of research in selected areas, 
and the financial report for the period of July 1, 1988, 
through June 30, 1989. This report was compiled in 
compliance with the intent of the law of the State of Ne-
braska that established the Nebraska Agricultural Ex-
periment Station on March 31, 1887. 
Faculty conducting research in agriculture, home eco-
nomics and natural resources in the University of Ne-
braska, Institute of Agriculture and Natural Resources 
carry research appointments in the Agricultural Re-
search Division. Most faculty are on joint appointments 
with teaching responsibilities in the College of Agricul-
ture or the College of Home Economics or serve as Ex-
tension Specialists with appointments in the Coopera-
tive Extension Service. As of June 30, 1989, over 140 
full-time equivalents in the Agricultural Research Divi-
sion were distributed among more than 270 faculty. 
These faculty are located on the East Campus of the 
University of Nebraska-Lincoln and at District Re-
search and Extension Centers at Clay Center, Concord, 
North Platte and Scottsbluff. The University of Nebras-
ka Agricultural Research and Development Center near 
Mead serves as a primary site for projects involving live-
stock or field plots for faculty located on the East Cam-
pus. 
The primary program goals for the Agricultural Re-
search Division are: 
• To address priority problems facing Nebraska's 
agricultural and food industries; 
• To provide an expanded knowledge base for future 
developments in production, processing and distribu-
tion of agricultural products; and 
• To provide research results to advance quality of 
life opportunities for all Nebraskans. 
Continued investment in agricultural research is 
essential to the long-term profitability of agriculture 
and the economic wellbeing of Nebraska. Our goal is to 
conduct research that will enhance Nebraska producers' 
ability to provide quality food and agricultural products 
with consumer acceptance that are competitive in the 
world marketplace. This means that we must continue 
to invest in research that will result in reducing input 
costs in an effort to enhance profitability. Equally im-
portant is research designed to diversify the crops and 
livestock produced in Nebraska, to add value to agricul-
tural commodities before transporting them from the 
State, and to better market our products. Research on 
food processing and conversion of agricultural com-
modities to industrial products has been markedly in-
creased in recent years. 
The number of researchers and personnel involved in 
agricultural research has declined at the University of 
Nebraska in recent years, with the program becoming 
more focused on targeted areas. Priority research areas 
include plant and animal molecular biology (biotech-
nology); protection and conservation of water re-
sources; new and expanded uses for agricultural pro-
ducts; food processing; sustaining soil productivity; 
interrelationships between diet, nutrition, and health; 
efficient production of animals; range and pasture 
management; animal health and disease; and genetic im-
provement of crops. A higher proportion of the current 
research program is devoted to basic studies of plants, 
animals, microorganisms, and the environment than 
was evident a decade ago. These studies provide the 
knowledge base for solving problems that will become 
evident in the future. The Agricultural Research Divi-
sion continues to provide research results designed to 
enhance quality of life opportunities for all Nebraskans. 
Results derived from various projects are published in 
scientific journals, trade journals, bulletins, books, 
University publications and in departmental reports. 
The research results then become the information base 
for educational programs and publications prepared by 
the University of Nebraska Cooperative Extension Ser-
vice. Reprints of most journal articles may be obtained 
by writing directly to the authors. Researchers in the 
Agricultural Research Division are a part of a national 
network of Agricultural Experiment Station scientists 
located at Land Grant universities across the United 
States. Nebraska researchers are currently involved in 
approximately 65 regional projects where they co-
operate with scientists at other universities in addressing 
priority problems of regional importance. High priority 
is given to working cooperatively with USDA and U.S. 
Forest Service researchers with similar responsibilities. 
There are currently about 30 federally supported scien-
tists located on the East Campus and approximately the 
same number at the Roman L. Hruska U.S. Meat Ani-
mal Research Center at Clay Center who work jointly 
with IANR researchers. Several faculty in the Agricul-
tural Research Division are also involved in cooperative 
programs with faculty at the University of Nebraska 
Medical Center and the City Campus. 
For additional information regarding the Agricultural 
Research Division program, contact the Office of the 
Dean and Director, 207 Agricultural Hall, University of 
Nebraska, Lincoln, Nebraska 68583-0704. 
v 
Darrell W. Nelson, Dean, 
Agricultural Research Division and 
Director, Nebraska Agricultural Experiment Station 
University of Nebraska-Lincoln 
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Administrative Units Reporting to Deans and Directors 
Institute of Agriculture and Natural Resources 
The University of Nebraska - Lincoln 
Agricultural Program Units 
(Extension, Research and Teaching) 
AGRICULTURAL COMMUNICATIONS 
Gary Vacin 
AGRICULTURAL ECONOMICS 
Jim G. Kendrick 
AGRICULTURAL ENGINEERING 
(Milford A. Hannal) 
Glenn J. Hoffman 
AGRONOMY 
(Darrell W. Nelson I) 
Lowell E. Moser 
ANIMAL SCIENCE 
Elton D. Aberle 
BIOCHEMISTRY 
(Herman W. Knochel) 
Marion H. O'Leary 
BIOMETRY 
(Charles O. Gardner l) 
David B. Marx 
AGRICULTURAL METEOROLOGY 
Blaine L. Blad 
ENTOMOLOGY 
Z. B. Mayo 
ENVIRONMENTAL PROGRAMS 
Roger E. Gold 
FOOD PROCESSING CENTER 
Steve L. Taylor 
FOOD SCIENCE AND TECHNOLOGY 
Steve L. Taylor 
FORESTRY, FISHERIES AND WILDLIFE 
Gary L. Hergenrader 
HORTICULTURE 
Paul E. Read 
PLANT PATHOLOGY 
Anne K. Vidaver 
VETERINARY SCIENCE 
John A. Schmitz 
IAppointment for part of the year 
June 1989 
Home Economics Departments 
(Extension and Research) 
CONSUMER SCIENCE AND EDUCATION 
Gwendolyn Newkirk 
HUMAN DEVELOPMENT AND THE FAMILY 
William Meredith 
HUMAN NUTRITION AND FOOD SERVICE MGMT 
(Lois O. Schwab I) 
Judy Driskell 
TEXTILES, CLOTHING AND DESIGN 
Joan M. Laughlin 
Off-Campus Centers 
(Extension and Research) 
NORTHEAST RESEARCH AND EXTENSION CENTER 
Concord 
Donald B. Hudman 
WEST CENTRAL RESEARCH AND EXTENSION CENTER 
North Platte 
Lavon J. Sumption 
PANHANDLE RESEARCH AND EXTENSION CENTER 
Scottsbluff 
Robert D. Fritschen 
SOUTH CENTRAL RESEARCH AND EXTENSION CENTER 
Clay Center 
Charles L. Stonecipher 
SOUTHEAST RESEARCH AND EXTENSION CENTER 
Lincoln 
Loyd L. Young 
AGRICULTURAL RESEARCH AND DEVELOPMENT CENTER 
Mead 
Warren W. Sahs 
Organizational Chart 
Institute of Agriculture and Natural Resources 
The University of Nebraska-Lincoln 
VICE CHANCELLOR ~ FOR AGRICULTURE AND NATURAL RESOURCES Irv Omtvedt 
ASSOCIATE VICE CHANCELLOR ASSISTANT VICE CHANCELLOR 
FINANCE AND PERSONNEL 
Ted Hartung Alan Moeller 
DEAN DEAN DEAN DEAN DIRECTOR DEAN 
AGRICULTURAL COLLEGE OF COLLEGE OF COOPERATIVE CONSERVATION INTERNATIONAL 
RESEARCH AGRICULTURE HOME ECONOMICS EXTENSION & SURVEY PROGRAMS 
DIVISION (IANR RESEARCH SERVICE DIVISION 
& EXTENSION) 
Darrell Nelson Don Edwards Karen Craig Leo Lucas Perry Wigley Glen Vollmar 
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Aptcmtural Res~arcb Division 
o 000 Faculty 
Rank Rsch Ext Tch Other Area of Responsibility 
Agricultural Communications 
Gary Vacin Professor 0.19 0.53 0.19 0.09 Head 
Richard L. Fleming Professor 0.25 0.57 0.18 Marketing 
James W. King Associate Professor 0.20 0.80 Special Projects 
Daniel B. Lutz Professor 0.10 0.80 0.10 News 
Terrence Meisenbach Assistant Professor 0.22 0.58 0.20 Publications/Visual Aids 
Charlotte Murphy Assistant Instructor 0.10 0.90 News 
David E. Parrish Assistant Instructor 0.20 0.60 0.20 News 
James K. Randall Professor 0.10 0.90 Radio 
Edward F. Vitzthum Associate Professor 0.25 0.75 Environmental Programs 
Myra Wilhite Associate Professor 0.10 0.80 0.10 Educational Media 
Agricultural Economics 
James G. Kendrick Professor Interim Head 
J. David Aiken Associate Professor 0.55 0.35 0.10 Water Policy 
Dale G. Anderson Professor 0.60 0.40 Marketing 
Azzeddine Azzam Assistant Professor 0.70 0.30 Quantitative Methods 
Maurice E. Baker Professor 0.45 0.55 Resource Economics 
Dennis Conley Assistant Professor 0.35 0.65 Agribusines Management 
Glenn A. Helmers Professor 0.50 0.50 Farm Mgmt. & Production 
Bruce B. Johnson Professor 0.47 0.53 Resource Economics 
H. Douglas Jose Professor 0.20 0.80 Farm Management 
Lynn H. Lutgen Associate Professor 0.30 0.70 Marketing 
George H. Pfeiffer Associate Professor 0.25 0.75 Farm and Ranch Management 
Raymond J. Sup alia Professor 0.75 0.25 Resource Economics 
Michael S. Turner Professor 0.15 0.55 0.30 Agribusiness Management 
Agricultural Education 
Allen G. Blezek Professor 0.15 0.12 0.50 0.23 Head and Leadership 
Leverne A. Barrett Associate Professor 0.25 0.75 Teacher Effectiveness 
Roy D. Dillon Professor 0.30 0.70 Curriculum, Advanced 
Studies & Development 
Richard M. Foster Professor 0.40 0.60 Advanced Studies and 
Development 
Osmund S. Gilbertson Professor 0.20 0.80 Ombudsman 
James T. Horner Professor 0.15 0.25 0.60 Leadership, Advanced 
Studies & Development 
(continued) 
1 
Faeulty 
Rank Rsch Ext Tch Other Area of Responsibility 
Agricultural Engineering 
Glenn Hoffmann2 Professor 0.35 0.50 0.15 Head 
James R. Gilleyl Professor 0.60 0.18 0.22 Interim Head & Irrig. "Eng. 
Ramaswamy C. 
Anantheswaran 1 Assistant Professor 0.20 0.80 Food Engineering 
Leonard Bashford Professor 0.65 0.35 Power and Machinery 
Gerald R. Bodman Associate Professor 0.25 0.75 Livestock Environment 
Y. R. Chen Associate Professor USDA Modeling Animal Physiology 
Processes 
Rangaswamy 
Chinnaswamy2 Assistant Professor 1.00 Food Engineering 
James A. DeShazer2 Professor 0.40 0.25 0.35 Livestock Environment 
Elbert C. Dickey Professor 0.25 0.75 Soil & Water Conservation 
Conrad B. Gilbertson Associate Professor USDA Livestock Waste Management 
John E. Gilley Associate Professor USDA Soil & Water Conservation 
Robert D. Grisso Assistant Professor 0.25 0.75 Power and Machinery 
G. L. Hahn Professor USDA Animal Calorimetry 
Milford A. Hanna Professor 0.57 0.23 0.20 Food Engineering 
Louis I. Leviticus Professor2 0.65 0.35 Tractor Testing 
Derrel L. Martin Associate Professor 0.80 0.20 Irrigation Engineering 
Timothy McDonald2 Assistant Professor USDA Energy Conservation 
Michael Meagher2 Assistant Professor 0.20 0.80 Food Engineering 
George E. Meyer Associate Professor 0.75 0.25 Biological Engineering 
Jack A. Nienaber Associate Professor USDA Animal Calorimetry 
Richard Pierce 1 Assistant Professor 0.20 0.80 Crop Processing 
Dennis D. Schulte Professor 0.67 0.33 Structures, Processing 
LaVerne Stetson Professor USDA Electrical Safety 
Thomas L. Thompson Professor 0.70 0.30 Product Processing and System 
Kenneth Von Bargen Professor 0.55 0.45 Systems Engineering 
Darrell Watts2 Professor 0.40 0.60 Water Quality IIrrigation 
Howard D. Wittmuss1 Associate Professor 0.53 0.47 Soil & Water Conservation 
David Jones2 Assistant Professor 0.35 0.65 Crop Processing 
Agronomy 
Darrell W. Nelson1 Professor 0.40 0.30 0.30 Head 
Bruce E. Anderson Associate Professor 0.40 0.60 Forage Management 
David J. Andrews Professor 0.25 0.75 Millet and Sorghum Breeding 
P. Stephen Baenziger Associate Professor 0.75 0.25 Small Grains Breeding and 
Genetics 
Ralph B. Clark Professor USDA Sorghum Physiology 
Max Clegg Associate Professor 0.85 0.15 Crop Physiology 
William A. Compton Professor 0.70 0.30 Corn Breeding 
Nora O'Croz-Mason2 Assistant Professor 1.00 Popcorn Breeding 
Stephen M. Dofing1 Assistant Professor 1.00 Popcorn Breeding 
John W. Doran Professor USDA Soil Biochemistry 
Jerry D. Eastin Professor 0.85 0.15 Crop Physiology 
James R. Ellis Associate Professor USDA Soil Microbiology 
Charles A. Francis Professor 0.25 0.75 Crop Production 
1Ended research appointment in 1988-89 
2Began research appointment during 1988-89 
2 
Rank Rsch Ext Tch Other Area of Responsibility 
(Agronomy continued) 
Kenneth D. Frank Associate Professor 0.50 0.50 Soil Testing 
Charles O. Gardner1 Professor 0.80 0.20 Statistics, Genetics 
Herman J. Gorz1 Professor USDA Forage Genetics 
George L. Graef Assistant Professor 0.85 0.15 Soybean Breeding 
Robert Graybosch Assistant Professor USDA Wheat Genetics 
Michael D. Jawson Assistant Professor 0.75 0.25 Soil Microbiology 
Blaine Johnson2 Assistant Professor Quantitative Genetics 
Alice J. Jones Associate Professor 0.50 0.50 Soil Conservation 
Lowell Klepper Associate Professor 1.00 Crop Physiology 
David T. Lewis Professor 0.40 0.60 Soil Genesis and Classification 
Jerry Maranville Professor 0.85 0.15 Sorghum Physiology 
Alexander Martin Professor 0.33 0.67 Weed Science 
Stephen C. Mason Assistant Professor 0.40 0.60 Crop Production 
Robert A. Masters Assistant Professor USDA Range Weed Control 
Paul J. Mattern 1 Professor 1.00 Cereal Quality 
Dennis McCallister Associate Professor 0.40 0.60 Soil Chemistry 
Lloyd N. Mielke Professor USDA Soil Physics 
Richard Mills 1 Professor 1.00 Foundation Seed Production 
Kenneth Moore2 Associate Professor USDA Forage Quality 
M. Rosalind Morris Professor 0.80 0.20 Cytogenetics 
David A. Mortensen Assistant Professor 0.75 0.25 Weed Science 
Lowell E. Moser Professor 0.18 0.82 Forage Physiology, Teaching 
Coordinator 
Lenis A. Nelson Professor 0.50 0.50 Crop Variety Evaluation/New 
Crops 
Scott J. Nissen2 Assistant Professor 0.75 0.25 Weed Physiology 
John Norman1 Professor 0.80 0.20 Water Resources and Crop 
Modeling 
Edwin J. Penas Associate Professor 0.25 0.75 Soil Fertility 
C. James Peterson Assistant Professor USDA Wheat Genetics 
James F. Power Professor USDA Soil Fertility 
William L. Powers Professor 0.80 0.20 Soil Physics 
Donald H. Sander Professor 0.50 0.50 Soil Fertility, Extension 
Coordinator 
James S. Schepers Associate Professor USDA Soil Chemistry 
Patrick J. Shea Associate Professor 0.80 0.20 Herbicide Dissipation 
Joseph H. Skopp Associate Professor 0.50 0.50 Soil Physics 
Robert C. Sorensen Professor 0.25 0.75 Soil Fertility 
James E. Specht Professor 0.80 0.20 Soybean Physiology and 
Breeding 
Paul E. Staswick Assistant Professor 0.75 0.25 Molecular Genetics 
Robert N. Stougaard Assistant Professor 0.25 0.75 Weed Science 
James Stubbendieck Professor 0.50 0.50 Range Ecology and 
Management 
Charles Y. Sullivan Professor USDA Crop Physiology 
Dale Swartzendruber Professor 0.90 0.10 Soil Physics 
Mary Thomas-Compton Assistant Professor 1.00 Popcorn Breeding 
1Ended research appointment during 1988-89 
2Began research appointment during 1988-89 
(continued) 
3 
Faculty 
Rank Rsch Ext Tch Other Area of Responsibility 
(Agronomy continued) 
Gary E. Varvel Associate Professor USDA Soil Management 
Kenneth P. Vogel Associate Professor USDA Grass Breeding 
Steven S. Waller Professor 0.55 0.45 Range Management and 
Improvement 
Elizabeth Walter-Shea 1 Assistant Professor 1.00 Water Resources and Crop 
Modeling 
Daniel T. Walters Assistant Professor 0.50 0.50 Soil Management 
Wallace W. Wilhelm Associate Professor USDA Crop Physiology 
Wayne C. Youngquist Assistant Professor 0.75 0.25 Corn Breeding 
Animal Science 
Elton D. Aberle Professor 0.35 0.34 0.31 Head 
William T. Ahlschwede Associate Professor 0.30 0.70 Swine Production 
Mary M. Beck Associate Professor 0.70 0.30 Poultry Physiology 
Gary L. Bennett Assistant Professor USDA Breeding 
Dennis R. Brink Associate Professor 0.30 0.70 Ruminant Nutrition 
Robert A. Britton Professor 0.70 0.30 Ruminant Biochemistry 
Chris R. Calkins Associate Professor 0.70 0.30 Meats 
Ronald K. Christenson Professor USDA Physiology 
Edgar T. Clemens Professor 0.50 0.50 Gastroenteric Physiology 
John D. Crouse Associate Professor USDA Meats 
Larry V. Cundiff Professor USDA Breeding 
Joan H. Eisemann Assistant Professor USDA Nutrition 
Calvin L. Ferrell Associate Professor USDA Nutrition 
J. Joe Ford Professor USDA Physiology 
Earl W. Gleaves Professor 0.25 0.75 Poultry Production 
Keith E. Gregory Professor USDA Breeding 
H. Edward Grot jan, Jr. Associate Professor 0.60 0.40 Physiology 
Thomas G. Jenkins Associate Professor USDA Breeding 
Rodger K. Johnson Professor 0.60 0.40 Swine Breeding 
Steven J. Jones Assistant Professor 0.50 0.50 Meats 
Jeffrey F. Keown Associate Professor 0.30 0.70 Dairy Management 
James E. Kinder Professor 0.60 0.40 Beef Physiology 
Roger J. Kittok Associate Professor 0.85 0.15 Reproductive Physiology 
Terry J. Klopfenstein Professor 0.70 0.30 Ruminant Nutrition 
Robert M. Koch Professor 1.00 Research Geneticist 
Mohammed Koohmaraie2Assistant Professor USDA Meats 
Larry L. Larson Associate Professor 0.50 0.50 Dairy Physiology 
Dan B. Laster2 Professor USDA Reproductive Physiology 
Donald G. Levis2 Associate Professor 0.25 0.75 Swine Physiology 
Austin J. Lewis Professor 0.70 0.30 Swine Nutrition 
Kreg A. Leymaster Assistant Professor USDA Breeding 
Michael D. MacNeill Assistant Professor USDA Breeding 
Roger W. Mandigo Professor 0.60 0.40 Meats 
Harry J. Mersmann Professor USDA Meats 
Noelle Muggli-Cockett2 Assistant Professor 0.25 0.75 Swine Physiology 
Merlyn K. Nielsen Professor 0.60 0.40 Beef Breeding 
1Ended research appointment during 1988-89 
2Began research appointment during 1988-89 
4 
Rank Rsch 
(Animal Science continued) 
Robert R. Oltjen 1 Professor 
Foster G. Owen 1 Professor 0.40 
Ernest R. Peo, Jr. 1 Professor 0.55 
Wilson G. Pond Professor 
Bruce D. Schanbacher Professor 
Rick A. Stock Associate Professor 0.50 
Thomas W. Sullivan Professor 0.65 
L. Dale Van Vleck2 Professor 0.05 
John K. Ward Professor 0.50 
Thomas H. Wise Assistant Professor 
Jong-Tseng Yen Associate Professor 
Lawrence D. Young Associate Professor 
Dwane R. Zimmerman Professor 0.50 
Biochemistry 
Marion H. O'Leary2 Professor 
Herman W. Knoche Professor 0.80 
Raymond Chollet Professor 0.90 
Richard Dam Associate Professor 0.84 
Robert M. Hill1 Associate Professor 0.80 
Robert V. Klucas Professor 0.90 
Ricky J. Krueger Assistant Professor 0.85 
John P. Markwell Assistant Professor 0.90 
Robert J. Ogden 1 Assistant Professor 1.00 
Robert J. Spreitze~ Assistant Professor 0.85 
Fred W. Wagner Professor 0.90 
Biometrics and Information Systems Center 
David B. Marx2 Professor 0.50 
Charles O. Gardner2,1 Foundation Professor 0.25 
James G. EmaIl Associate Professor 0.25 
Kent Eskridge2 Assistant Professor 0.35 
Robert F. Mumm Professor 0.67 
Anne Parkhurst Professor 0.70 
Ronald L. Roeber 1 Assistant Professor 0.25 
Walter W. Stroup Associate Professor 0.35 
Center for Agricultural Meteorology and Climatology 
Blaine Blad Professor 
Kenneth Hubbard Associate Professor 
Shashi Verma Professor 
Elizabeth Walter-Shea2 Assistant Professor 
Albert Weiss Associate Professor 
Donald Wilhite Associate Professor 
1Ended research appointment in 1988-89 
2Began research appointment in 1988-89 
0.80 
0.25 
0.77 
0.85 
1.00 
0.50 
Ext Tch Other Area of Responsibility 
USDA Nutrition 
0.45 0.15 Dairy Nutrition 
0.45 Swine Nutrition 
USDA Nutrition 
USDA Physiology 
0.50 Feedlot Nutrition 
0.35 Poultry Nutrition 
0.15 USDA Breeding and Genetics 
0.50 Beef Nutrition 
USDA Physiology 
USDA Nutrition 
USDA Breeding 
0.50 Swine Physiology 
Head, Enzymes 
0.20 Head, Lipid Biochemistry 
0.10 Photosynthesis 
0.16 Nutritional Biochemistry 
0.20 Protein Biochemistry 
0.10 Nitrogen Fixation 
0.15 Molecular Endocrinology 
0.10 Plant Biochemistry 
Alfalfa Processing 
0.15 Plant Molecular Genetics 
0.10 Enzymes 
0.50 Head 
0.25 Interim Head 
0.75 Microcomputer Specialist 
0.65 Statistical Consultant 
0.33 Statistical Consultant 
0.30 Statistical Consultant 
0.75 Microcomputer Specialist 
0.65 Statistical Consultant 
0.10 0.10 Director 
0.25 0.50 Ag. Climatology & 
Conservation and Survey 
0.23 Agricultural Meteorology 
0.15 Agricultural Meteorology 
Agricultural Meteorology 
0.15 0.35 Agricultural Climatology 
(continued) 
5 
Faculty 
Rank 
Consumer Science and Education 
Gwendolyn Newkirk Professor 
E. Raedene Combs Associate Professor 
Elizabeth Davis Assistant Professor 
Entomology 
Z B Mayo Professor 
Frederick P. Baxendale2 Assistant Professor 
Stephen D. Danielson2 Assistant Professor 
Mary Ellen Dix Associate Professor 
Thomas O. Holtzer1 Associate Professor 
Tony Joern Associate Professor 
J. Ackland Jones 1 Associate Professor 
George R. Manglitz2 Professor 
Lance J. Meinke Assistant Professor 
Judith E. Pasek1 Assistant Professor 
James J. Petersen Professor 
Kenneth P. Pruess Professor 
Brett C. Ratcliffe Associate Professor 
David W. Stanley-
Samuelson2 Assistant Professor 
Gustave D. Thomas Professor 
Environmental Programs/Water Center 
Roger E. Gold2 Professor 
Shripat T. Kamble Associate Professor 
Roy Spalding Professor 
Edward F. Vitzthum2 Associate Professor 
Food Science and Technology 
Steve L. Taylor Professor 
Lloyd B. Bullerman Professor 
Susan B. Cuppett Assistant Professor 
Glen W. Froning Professor 
Robert W. Hutkins Assistant Professor 
David S. Jackson2 Assistant Professor 
Michael B. Liewen 1 Assistant Professor 
Michael M. Meagher2 Assistant Professor 
John Rupnow Associate Professor 
Khem M. Shahani Professor 
Durward A. Smith2 Associate Professor 
Randy L. Wehling Assistant Professor 
Michael G. Zeece Assistant Professor 
lEnded research appointment in 1988-89 
2Began research appointment in 1988-89 
Rsch 
0.17 
0.50 
0.25 
0.80 
0.25 
0.25 
0.80 
0.80 
0.80 
0.55 
0.18 
0.25 
0.25 
0.25 
0.40 
0.60 
0.60 
0.75 
0.65 
0.70 
0.30 
0.80 
0.55 
0.45 
0.22 
0.50 
0.75 
Ext Tch Other Area of Responsibility 
0.12 0.71 Chair 
0.50 Housing, Aged 
0.75 Family Economics 
0.20 Cytogenetics of Greenbugs, 
Interim Head 
0.75 Turf Insects 
0.75 Forage Insects 
USDA Shelter belt Insects 
0.20 Crop Insects and Spidermites 
1.00 Insect Ecology 
0.30 0.70 Shelter belt Insects 
USDA Forage Insect Investigations 
0.20 Soil Insects 
USDA Shelterbelt Insects 
USDA Livestock Entomology 
0.20 Aquatic Insects 
1.00 Insect Curator 
0.20 Insect Physiologist 
USDA Livestock Entomology 
0.07 0.05 0.70 Director 
Environmental Programs & 
Water Center 
0.75 Environmental Programs 
0.75 Water Center 
0.75 Environmental Programs 
0.34 0.26 Head and Food Toxicology 
0.10 0.30 Food Microbiology 
0.40 Food Lipids 
0.25 Poultry Products 
0.35 Food Biotechnology 
0.30 Cereals/Oilseeds Processing 
0.70 Food Microbiology 
0.20 Food Engineering 
0.45 Food Biochemistry 
0.05 Food Chemistry 
0.33 0.45 Horticultural Food Crops 
Processing 
0.50 Food Analysis 
0.25 Food Protein Chemistry 
6 
Rank Rsch Ext Tch Other Area of Responsibility 
Forestry, Fisheries and Wildlife 
Gary L. Hergenrader Professor 0.17 0.16 0.17 0.50 Head 
James R. Brandle Associate Professor 0.61 0.10 0.29 Forestry 
Ronald M. Case Professor 0.40 0.60 Wildlife 
Stephen G. Ernst Assistant Professor 0.75 0.25 Forestry 
Mark O. Harrell Associate Professor 0.15 0.85 Nebraska Forest Service 
Ron J. Johnson Associate Professor 0.31 0.43 0.26 Wildlife 
Michael R. Kuhns Assistant Professor 0.25 0.75 Forestry 
Edward J. Peters Associate Professor 0.40 0.60 Fisheries 
Willis J. Rietveld2 Professor USDA Forestry 
Julie A. Savidge Assistant Professor 0.40 0.60 Wildlife 
David F. VanHaverbeke Professor USDA Forestry 
Horticulture 
Paul E. Read Professor 0.43 0.33 0.24 Head and Plant Tissue Culture 
Dermot P. Coyne Professor 0.96 0.04 Vegetable Breeding 
Jay B. Fitzgerald Associate Professor 0.21 0.34 0.45 Ornamentals 
William A. Gustafson Associate Professor 0.25 0.75 Fruit and Nut Crops 
Edward J. Kinbacher Professor 0.35 0.15 0.50 Turf Physiology 
Ralph E. Nield 1 Professor 0.39 0.56 0.05 Horticulture 
Ellen T. Paparozzi Associate Professor 0.50 0.50 Ornamentals 
Terrance P. Riordan Associate Professor 0.89 0.11 Turf Breeding 
Sotero S. Salac Associate Professor 0.81 0.19 Ornamentals 
Robert C. Shearman Associate Professor 0.59 0.25 0.16 Turf 
Durward A. Smith2 Associate Professor 0.18 0.27 0.55 Food Processing 
Roger D. Uhlinger Professor 0.60 0.40 Post Harvest Vegetables 
Human Development and the Family 
William N. Meredith Associate Professor 0.25 0.10 0.65 Chairman 
John D. DeFrain Associate Professor 0.05 0.10 0.40 Rural Family Crisis 
Violet Kalyan-Masih 1 Professor 0.59 0.41 Cognitive Development (Piaget) 
Patricia Knaub Professor 0.27 0.73 Dual Career Families -
Remarriage 
Lois D. Schwab Professor 0.25 0.15 0.35 Rehabilitation of Handicapped 
Women 
John C. Woodward Professor 0.48 0.52 Loneliness and Solitude 
Douglas A. Abbott2 Associate Professor 0.25 0.75 Family Strengths/Support 
Human Nutrition and Food Service Management 
Judy Driskell Professor 0.50 0.10 0.40 Chair 
Nancy M. Betts Associate Professor 0.35 0.65 Nutrition 
Constance Kies Professor 0.70 0.30 Nutrition 
Northeast Research and Extension Center 
Donald B. Hudman Professor 0.23 0.69 0.08 Director 
Michael C. Brumm Associate Professor 0.50 0.50 Animal Science 
William L. Kranz Assistant Professor 0.25 0.75 Ag. Engineering 
Terry L. Mader Associate Professor 0.50 0.50 Animal Science 
1Ended research appointment in 1988-89 
2Began research appointment in 1988-89 
(continued) 
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Faculty 
Rank Rsch Ext Tch Other Area of Responsibility 
(Northeast Research and Extension Center continued) 
Russell S. Moomaw Professor 0.49 0.51 Agronomy 
Timothy A. Powell Assistant Professor 0.40 0.60 Ag. Economics 
Charles Shapiro Assistant Professor 0.50 0.50 Agronomy 
David P. Shelton Associate Professor 0.50 0.50 Ag. Engineering 
John F. Witkowski Professor 0.50 0.50 Entomology 
Panhandle Research and Extension Center 
Robert D. Fritschen Professor 0.42 050 0.08 Director and Animal Science 
Burton A. Weichenthal Professor 0.50 0.50 Associate Director and Animal 
Science 
Frank N. Anderson Associate Professor 0.50 0.50 Agronomy 
David D. Baltensperger2 Associate Professor 0.75 0.25 Agronomy 
Dale M. Groteleuschen Assistant Professor 0.50 0.50 Diagnostic Veterinary Science 
Gary L. Hein Assistant Professor 0.25 0.75 Entomology 
Eric D. Kerr Professor 0.50 0.50 Plant Pathology 
Duane A. Martin 1 Assistant Professor 0.50 0.50 Agronomy 
David S. Nuland Assistant Professor 0.25 0.75 Horticulture 
Robert O'Keefe Professor 0.80 0.20 Horticulture 
Alex Pavlista2 Assistant Professor 0.25 0.25 Horticulture 
Patrick E. Reece Assistant Professor 0.50 0.50 Agronomy 
James G. Robb Assistant Professor 0.50 0.50 Agricultural Economics 
Ivan G. Rush Professor 0.25 0.75 Animal Science 
John A. Smith Assistant Professor 0.50 0.50 Agricultural Engineering 
Robert G. Wilson Professor 0.50 0.50 Agronomy 
C. Dean Yonts Assistant Professor 0.50 0.50 Agricultural Engineering 
Plant Pathology 
Anne K. Vidaver Professor 0.75 0.15 0.10 Head 
Martin B. Dickman2 Assistant Professor 0.85 0.15 Genetics of Host/Parasite 
Interactions 
Roy C. French2 Assistant Professor USDA Viruses and Nucleic Acids 
Stan G. Jensen Associate Professor USDA Corn and Sorghum Diseases 
Leslie C. Lane Associate Professor 0.85 0.15 Virus Diseases 
Willem G. Langenberg Professor USDA Virus Diseases 
James Partridge Associate Professor 0.80 0.20 Corn and Sorghum Stalk Rot 
Thomas O. Powers Assistant Professor 0.85 0.15 Nematology 
James R. Steadman Associate Professor 0.90 0.10 Epidemiology of Vegetable 
Diseases 
James L. Van Etten Professor 0.90 0.10 Microbial Physiology 
John E. Watkins Professor 0.25 0.75 Small Grains, Turf and Alfalfa 
Gary Y. Yuen2 Assistant Professor 0.85 0.15 Soilborne Diseases 
South Central Research and Extension Center 
Charles L. Stonecipher Professor 0.14 0.78 0.08 Director 
Benjamin L. Doupnik, Jr. Professor 0.50 0.50 Plant Pathology 
Dean E. Eisenhauer Associate Professor 0.49 0.51 Agricultural Engineering 
Roger Elmore Assistant Professor 0.50 0.50 Agronomy 
Richard Ferguson Assistant Professor 0.50 0.50 Agronomy 
1Ended research appointment during 1988-89 
2Began research appointment during 1988-89 
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Rank Rsch Ext Tch Other Area of Responsibility 
(South Central Research and Extension Center continued) 
Donald G. Levis 1 Associate Professor 0.25 0.75 Animal Science 
Leroy Peters Professor 0.50 0.50 Entomology 
Fred W. Roeth Professor 0.50 0.50 Agronomy 
Roger Selley Associate Professor 0.25 0.75 Agricultural Economics 
Southeast Research and Extension Center 
Loyd L. Young Professor 0.05 0.87 0.08 Director 
Textiles, Clothing and Design 
Joan Laughlin Professor 0.37 0.11 0.52 Chair, Textiles 
Patricia Cox Crews Assistant Professor 0.25 0.75 Textile Conservation and 
Science 
Rita C. Kean Assistant Professor 0.25 0.75 Textiles and Apparel 
Merchandising/Marketing 
Veterinary Science 
John A. Schmitz Professor 0.65 0.15 0.20 Head 
Gary A. Anderson 1 Assistant Professor 0.90 0.10 Research Pathology 
Paula J. F. Cray Assistant Instructor 1.00 Research Pathology 
Alan R. Doster Associate Professor 0.93 0.07 Diagnostic Pathology 
Gerald E. Duhamel Assistant Professor 0.95 0.05 Diagnostic/Research Pathology 
E. Denis Erickson Professor 0.90 0.10 Diagnostic Bacteriology 
Alex Hogg Professor 0.07 0.88 0.05 Swine Diseases 
Clayton L. Kelling Associate Professor 0.94 0.06 Research Virology 
Rodney A. Moxley Assistant Professor 0.93 0.07 Diagnostic/Research Pathology 
Fernando Osorio Assistant Professor 1.00 Diagnostic/Research Virology 
Marvin B. Rhodes Professor 1.00 Immunochemistry 
Duane N. Rice Associate Professor 0.07 0.87 0.06 Dairy and Beef Cattle Diseases 
Daniel L. Rock Associate Professor 0.85 0.15 Research Virology 
Douglas G. Rogers Assistant Professor 0.90 0.10 Diagnostic/Research Pathology 
Norman Schneider Associate Professor 1.00 Diagnostic/Research Toxicology 
S. Srikumaran Assistant Professor 0.85 0.15 Immunology 
Timothy J. Zamb 1 Associate Professor 0.90 0.10 Molecular Biology 
West Central Research and Extension Center 
Lavon J. Sumption Professor 0.46 0.47 0.07 Director 
John B. Campbell Professor 0.50 0.50 Entomology (Livestock Insects) 
Donald C. Clanton 1 Professor 0.75 0.25 Animal Science (Beef) 
Richard Clark Associate Professor 0.25 0.75 Agricultural Economics 
David M. Danielson Professor 1.00 Animal Science (Swine) 
Gene H. Deutscher Associate Professor 0.28 0.72 Animal Science (Beef) 
Gary W. Hergert Associate Professor 0.50 0.50 Agronomy (Soil Science) 
Jerre Johnson Professor 1.00 Veterinary Science 
Norman L. Klocke Associate Professor 0.50 0.50 Agricultural Engineering 
Dale T. Lindgren Associate Professor 0.50 0.50 Horticulture 
James T. Nichols Professor 0.50 0.50 Agronomy (Range Management) 
Paul T. Nordquist Associate Professor 1.00 Agronomy (Sorghum Breeding) 
Gail A. Wicks Professor 0.50 0.50 Agronomy (Weed Science) 
1Ended research appointment during 1988-89 
2Began research appointment during 1988-89 
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ch Highlig s 

Agricultural Economics 
Machinery Costs May Not Rise With Crop 
Diversification and LISA 
Low Input Sustainable Agriculture (LISA) is receiv-
ing increasing attention and publicity. Greater crop di-
versification has been closely linked with this empha-
sis because increased use of rotations can reduce 
dependence on some purchased inputs, primarily ferti-
lizer and herbicides. At the same time, increased 
diversification involves more crops and with that more 
machinery and equipment. Yet because diversification 
reduces pressures for completing planting and tillage 
operations in critical periods (less acres of a given 
crop), smaller machinery can be used. 
Agricultural economics researchers examined this 
issue of more machinery and equipment vs. smaller 
capacity machinery and equipment to see how total 
costs would change under more diversification. The 
results show that under various levels of diversifica-
tion total machinery costs remain roughly constant. 
While more machinery and equipment is necessary 
under diversification, reduced capacity needs for 
machinery compensate in terms of investment require-
ments and total cost per acre. 
Computer "Gaming" Tests Complex Crop Selection 
and Land Purchase Decisions 
Under risky yields and prices, farm enterprise, in-
vestment, and financial decision making is complex. It 
is commonly thought that decision makers employ a 
dynamic framework when faced with such uncertain-
ty, even though the exact process that decision makers 
use is not immediately obvious. Dynamic means that 
because disaster events have the probability of re-
occurring, the farm may at a future time undergo 
financial distress and be forced to liquidate some 
assets at a loss. Thus, a manager will take precautions 
through insurance, financial reserves, investment 
strategies, and enterprise selection to guard against 
potential financial disasters. Too much protection 
limits growth potential of the firm. A flexible protec-
tion plan is necessary, one that allows for imple-
menting greater protection in the future if disaster 
events occur. 
The process which formalizes this strategic planning 
philosophy is termed discrete stochastic sequential 
programming. Realistic models of this process are 
large and difficult to construct even though such a 
dynamic process is superior to more easily understood 
risk strategies such as diversification. 
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Researchers in the Department of Agricultural Eco-
nomics have constructed a simple situation involving 
crop selection and land purchase decisions which was 
analyzed with a dynamic process. To demonstrate the 
superior performance of this dynamic strategy across 
time, a game was constructed in which participants 
can observe risky prospects, make their plans, and 
compare outcomes to plans generated by the above 
described form of strategic planning. The game is 
"played" on a computer for several time periods. 
This provides a setting in which participants can de-
velop and test various types of decision making and 
compare their performance against a sophisticated 
dynamic process. Gaming of this type stimulates the 
conceptual development of dynamic processes and 
strategic planning and helps to demonstrate the com-
plexity of farm planning processes. 
Reductions in Rail Rates Suggest Expanded Nebraska 
Soybean Exports to West Coast Ports 
Located too far from markets for trucks to be com-
petitive and too far from the Mississippi River for 
barges to offer an alternative, the western corn and 
soybean producing areas depend almost completely on 
rail transport for carriage of heavy and bulky agricul-
tural products. Just as marginal rainfall limits yields 
of the region's crops, the transportation disadvantage 
has depressed their prices. 
A combination of more recent events, however, has 
favored the agricultural fortunes of the region. 
Genetic and cultural improvements, along with the 
development of irrigation have dramatically enhanced 
crop yields, increasing commodities exportable from 
the region. Growing overseas demands for U.S. grains 
and oilseeds, particularly from nations on the western 
rim of the Pacific Ocean, have opened new markets 
for these surpluses. Changing transportation tech-
nologies and institutions have helped to bring the 
markets and the surpluses together. The adoption of 
cost-saving, unit-train technology has been hastened 
by the rapid development of train-loading facilities at 
grain-originating sites and receiving facilities at Pacific 
port sites. The Staggers Rail Act of 1980 has provided 
a flexible rate-making environment in which cost sav-
ings can be translated quickly into rate reductions. 
The potential for soybeans to become a major ex-
port crop of the region was the central issue of recent 
research in the Department of Agricultural Eco-
nomics. The study involved a mathematical modeling 
of U.S. soybean markets and their transportation 
linkages. 
Research Highlights 
Railroad rate reductions had a strongly favorable 
effect on producer prices and farm revenues in the 
region. Rate decreases of about $7 per metric ton in-
creased West Coast soybean exports from the region 
by 0.78 million metric tons. The relatively low density 
of production in the area, however, limits potential 
for low-cost train-load shipping options. Higher barge 
rates also had a favorable effect on the region's com-
petitiveness since they increased transport costs of 
eastern relative to western shippers. A revival in barge 
rates from their relatively low levels in the mid '80s to 
long-run equilibrium levels would have less effect on 
West Coast soybean exports than would lower rail 
rates. Competitive pressures may prevent barge rates 
from rising to levels of significant benefit for western 
producers. A widening of the spread of ocean rates 
between West Coast and Gulf ports worked to the ad~ 
vantage of western soybean growers; higher overall 
ocean rates gave a relative competitive advantage to 
western growers but reduced the overall level of soy-
bean prices to both eastern and western producers. 
Agricultural Engineering 
Food Engineering/Value-Added Processing 
Extrusion-cooking or thermoplastic extrusion con-
tinues to be an emphasis of the Food Engineering 
group. Currently, the interaction between starches and 
proteins during extrusion-cooking is being studied as a 
follow-up to an extensive study on pure starches. 
Lipids and fiber will be added to the system in subse-
quent studies. The objective is to be able to pinpoint 
the contribution of product ingredients and processing 
conditions on the functional properties of an extruded 
or extrusion-cooked product. 
A second extrusion project deals with the co-extru-
sion of starches with plastics to produce expanded or 
foam-type plastic materials. Preliminary results sug-
gests that high levels of starch can be substituted into 
such products. Extensive research is still needed to 
fully develop the functional properties required of 
such materials, such as water insolubility and high 
energy absorption. An understanding of the molecular 
networking in such systems should allow one to pro-
duce a wide range of products through the proper 
selection of materials and processing conditions. The 
advantages of such a starch-based plastic are two-
fold. It uses a readily renewable resource to produce a 
more biodegradable packaging material. It is also our 
intent to look at a process for incorporating higher 
levels (> 6 to 151110) of starch in films. 
Electronic Image Analysis 
Computer-based electronic image analysis was used 
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to assess the nutrient condition of poinsettia leaves 
grown in the greenhouse. The method uses the color 
imaging approach which expands a simple spectral 
analysis, spatially over the entire crop surface. The 
goill is to develop an electronic surveillance system 
capable of detecting plant nutrition problems. Elec-
tronic image analysis is also being used with the 
AUTOCAD computer-aided-design system to develop 
an architectural model of the soybean plant. This 
model will be used to analyze canopy-energy relation-
ships and canopy structural strength, as a prelude to a 
plant lodging analysis. Soil residue cover was suc-
cessfully measured with color imagery. Results showed 
very high correlation levels of imagery with hand-read 
methods. The method is consistent, but background. 
lighting conditions must be carefully controlled. 
Greenhouse Technology in Nebraska 
The Nebraska greenhouse project has assisted many 
existing and potential growers in planning new and 
renovated greenhouse structures. New energy efficient 
systems have been explored. A computer simulation 
model was developed which accurately simulates a 
naturally heated and cooled Alpine greenhouse with a 
heat storage "trombe wall". Crop water use was used 
as a primary indicator of crop performance. Direct 
bench heating may reduce overall greenhouse heating 
costs with no degradation in crop performance. An 
electronic-spreadsheet plant growth stage calender has 
been developed to assist greenhouse growers in 
management decisions. 
Agricultural Meteorology 
International Drought In/ormation Center 
The widespread occurrence of severe drought 
throughout the world in the past few decades, particu-
larly in the United States and Canada in 1988, has 
emphasized how vulnerable all nations are to this 
hazard. Recognizing this fact, the University of Ne-
braska established the International Drought Informa-
tion Center (IOIC) in the fall of 1988 to promote a 
better understanding of drought among scientists and 
policy makers worldwide. The IDIC is an outgrowth 
of research on governmental response to drought in 
the United States and elsewhere and is also the result 
of recommendations made by participants at the 1986 
International Symposium and Workshop on Drought. 
The IDIC collects and distributes information on all 
aspects of current episodes of drought and its im-
pacts, such as mitigative actions taken by governments 
and international organizations and the development 
of new technologies and their application to drought 
planning and management. This information is 
disseminated through a newsletter, Drought Network 
News, which is distributed to a network of more than 
1,500 scientists and policy makers from the interna-
tional community. 
The IDIC also will train persons from developed 
and developing countries in the science of drought 
planning and management. A series of training semi-
nars on drought preparedness will be held in develop-
ing regions of the world, beginning in the fall of 1989. 
The first seminar, scheduled in Botswana, will include 
the eastern and southern African regions. Other 
seminars are being organized for South America, 
sputhern and southeastern Asia, western and central 
Africa, and Brazil. The information gained from these 
seminars will help participating nations plan for and 
respond to future droughts in a more effective way. 
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Agronomy 
Resource Efficient Cropping Systems 
Nebraska crop producers have three strong reasons 
to look carefully at ways to reduce and make more ef-
ficient use of purchased fertilizer and chemical inputs. 
First is economic - there are viable ways to reduce 
fertilizer application rates without reducing yields, to 
eliminate starter fertilizer in those fields where it does 
not show economic response, to use crop rotations to 
control corn root worm in place of a soil applied insec-
ticide. In each case, the farmer can reduce production 
costs and lower total price of inputs. Crop rotations 
can also increase yields as well as help to control 
weeds and insects. These are management intensive 
practices that require soil testing and careful inter-
pretation of results, scouting of fields, and thoughtful 
comparison of alternative strategies for each produc-
tion problem.: A second reason is environmental -
agriculture is increasingly singled out as a major 
source of non point-source contamination of ground-
waters with nitrate and some pesticides. Research pro-
grams in Agronomy are providing evidence of the 
economic effectiveness of crop rotations, alternative 
weed control practices using reduced rates of her-
bicides, and substantially reduced levels of applied 
fertilizer. On-farm demonstration activities are getting 
producers more involved with the testing and 
demonstration of cost-saving practices. These are also 
'contributing to an improved efficiency of nitrogen 
use, and thus fewer groundwater problems in the 
future. The third reason is health and safety of the 
farmer and family. When reduced chemical or non-
chemical methods are available, these can be substi-
tuted for chemical-intensive practices and reduce risk 
to the operator and liability to the owner. Research 
leading to more efficient use of renewable resources 
that are internal to the farm can lead to economically 
viable and environmentally sustainable cropping sys-
tems for the future. 
Temporary Soybean Storage Proteins 
Current techniques of recombinant DNA and plant 
genetic engineering are increasing our understanding 
of how genes function and are permitting the direct 
improvement of many plant species. However, we still 
know little about the majority of genes which affect 
plant growth and development. The goal of this re-
search is to identify and characterize new genes which 
playa significant role in plant productivity. 
Plants store unused nitrogen in the form of protein, 
which can be broken down at a later time to release 
the nitrogen for further use. Very little is known 
about proteins which are temporarily stored in leaves, 
stems and pods of soybean. These vegetative storage 
proteins are an important source of nitrogen for 
developing seeds. The genes controlling the synthesis 
of these proteins are highly regulated in leaves and 
other plant tissues. When excess nutrients are avail-
able to young soybeans, the genes are expressed at a 
high level. When reserves are needed by developing 
seeds, gene expression declines and vegetative storage 
proteins are broken down. 
This information may reveal ways in which soybean 
plants could be made to utilize nutrients more effi-
ciently and thus become better food and feed pro-
ducers. There is also interest in introducing the 
storage protein genes into important forage crops 
which may raise their nutritional value by increasing 
the protein content. 
Potassium Supply to Plants from Nebraska Soils 
Simple calculations can show that a Nebraska pro-
ducer could grow 150 bushels of corn per acre for 
about 240 years, based on the average soil potassium 
content, before exhausting all of the potassium in the 
soil. Why then is there any concern about potassium 
for plant growth? First of all, the "average" concen-
tration of any essential element is not a good indi-
cator of how an individual soil will behave. More 
specifically, there are significant chemical and fertility 
differences between the finer-textured eastern Nebras-
ka soils typical of the Corn Belt, and other state soils, 
especially those of the Sandhills. The differences are 
based on more than just clay content, which affects 
the amount of potassium which is easily available to 
the plant. There are also differences in the potassium 
held in primary minerals, which is the largest part of 
the 240 year supply mentioned previously. Plants can-
not use mineral potassium unless it is released by 
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weathering. Studies in the Department of Agronomy 
have shown that a Valentine soil, which is typical of 
the Sandhills, could support adequate growth of 
grasses only through 2 greenhouse cuttings. In con-
trast, the fine textured Sharpsburg soil from eastern 
Nebraska, which is high in mica minerals, produced 
no deficiency symptoms through 12 cuttings. This 
research suggests that potassium fertilization of Sand-
hills soils used for intensive crop production may be a 
concern. The research also shows that plants can use 
small amounts of potassium from mineral weathering, 
but this mineral weathering is insufficient by itself to 
maintain optimum plant growth. Improved soil testing 
procedures and better calibration of existing tests to 
account for mineral potassium release to plants should 
reduce fertilizer costs for the producer without reduc-
ing economic return. 
Animal Science 
Accurate Genetic Evaluation of Pigs Increases Rate of 
Improvement 
Selection of swine breeding stock can be done very 
simply, or it can be on values from complex calcula-
tions done with large computers. Done simply, pro-
ducers measure performance traits on individual ani-
mals and select the best on the basis of this record. 
However, records of relatives also provide informa-
tion on the genetic merit of these candidates. There 
are relatives (full and half sibs) in the same group. 
Parents have records, but these occurred in a previous 
year. Then there are records of all other relatives 
(sibs, cousins, aunts, uncles, grandparents, etc.) back 
through the pedigree. The most accurate evaluations 
of genetic merit include the animal's own record of 
performance and that of all relatives. But, incorpora-
tion of all this information is complex computa-
tionally. 
Animal Science research has addressed three ques-
tions important to seedstock producers. How much 
additional genetic gain can be expected from complex 
vs simple genetic evaluations? How much genetic gain 
is lost if pedigrees have errors? How much bias occurs 
if producers cull records prior to genetic analysis? 
These questions were addressed by evaluating 
records of the Nebraska SPF Swine Accrediting Agen-
cy and the UNL swine research herd. Complete 
evaluation, known as best linear unbiased prediction 
(BLUP) was compared to a simpler index of the 
animal's own record plus records of contemporary 
sibs (SI) and to evaluation based only on the animal's 
own record (0). BLUP was always the best method of 
evaluation. 
This research indicates that selecting pigs using 
BLUP would substantially increase rate of genetic im-
provement. These procedures should be adopted by 
the industry. This can be accomplished with central 
processing of records by an agency such as Nebraska 
SPF Swine Accrediting Agency or by breed associa-
tions. Alternatively, programs to do BLUP evalua-
tions on-farm with micro computers probably will be 
available soon. 
Profitable Midwest Dairy Practices 
A comprehensive survey was conducted to evaluate 
the management practices for dairy herds in the nine 
states that process Dairy Herd Improvement Records 
in Ames, IA. The nine states in the survey were: 
Arkansas, Illinois, Iowa, Kansas, Missouri, Nebraska, 
North Dakota, Oklahoma and South Dakota. It was 
felt a comprehensive survey covering many areas of 
midwest dairy operations would be of utmost use in 
planning extension and research thrusts. Housing, 
feeding and management practices used by producers 
for both mature cows and replacement heifers were 
included in the survey. 
A total of 7,600 surveys covering all DHI testing 
systems were distributed; 4,221 surveys or 540J0 were 
returned. Of the 256 management practices surveyed, 
those associated with the highest herd productivity 
were: method of grain feeding, number of times grain 
and forage were fed daily, feeding whole cottonseed, 
using buffers in the ration, and grouping of older 
cows as well as heifers. Other management practices 
that influenced productivity were: following a routine 
veterinarian program, length of time one is enrolled in 
a Dairy Herd Improvement Program, and using arti-
ficial insemination with primary selection on produc-
tion traits. 
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Beef Cattle Production Systems 
Cattle, like other ruminant species, can utilize the 
fiber in forages quite efficiently while nonruminant 
species (e.g., poultry, swine) do not digest and utilize 
forages effectively. Thus, the beef cattle industry has 
several options in designing production systems. For 
example, cattle can be grown and finished using large 
quantities of feed grains or alternatively, large quan-
tities of forage and minimal quantities of grain. In a 
high-grain system, calves are fed a high-grain diet 
beginning just after weaning and are marketed at 14 
to 15 months of age. In a forage system, calves may 
be fed through the winter on hay, crop residues or 
silage, then allowed to graze green grass during the 
spring and summer, before finishing on a high-grain 
diet. A forage system can take advantage of less ex-
pensive feeds (e.g., crop residues, pasture, hay) but 
will incur higher interest costs than a high-grain sys-
tem because cattle are in the production system 
longer. 
Spring born calves were used to study high-grain 
versus high-forage systems; type of wintering system 
was a variable in the high forage systems. The data 
obtained were used to develop an economic model. 
After wintering, cattle made compensatory gain on 
grass and the amount of compensatory gain was in-
versely related to amount of winter gain. Cattle had 
similar weights at the end of the summer grazing 
period, independently of winter gain. Therefore, cost 
of winter gain was an economically important factor 
but rate of winter gain was not important. Forage 
systems produced more beef per animal (cattle were 
heavier at slaughter) and at lower cost than high-grain 
systems, except in times of very low grain prices. 
A Computer Model of Swine Growth 
The management of a swine enterprise involves 
many daily decisions that can affect profitability. For 
growing pigs, two of the primary types of decisions 
involve (1) selection of feed composition and feeding 
method and (2) control of the environment in the 
swine building. It is very difficult for a swine pro-
ducer and advisor to analyze fully the many options 
and their interactions. This type of analysis is best 
conducted through the use of a computer. For this to 
be realized a comprehensive computer model of swine 
growth is needed. 
The University of Nebraska (Departments of Ani-
mal Science and Agricultural Engineering) has co-
operated with several other Universities in the North 
Central region to develop a swine growth model. 
Detailed measurements of the responses of boars, bar-
rows and gilts to a wide range of dietary protein levels 
were made. This information allows the model to 
-Research Highlights 
calculate when it is economically advantageous to 
change the protein level of the diet that is fed. The 
environmental effects of the temperature at which the 
pigs are kept has also been evaluated. This has includ-
ed temperatures that are constant throughout the day 
and temperatures that vary in the normal daily pat-
tern. This information allows the model to predict the 
temperature at which it is necessary to intervene and 
either heat or cool the swine building. 
Biochemistry 
Nitrogen Fixation 
Although the atmosphere is a vast reservoir of ni-
trogen, availability of usable nitrogen is nevertheless 
one of the most common limiting factors for plant 
growth. Atmospheric nitrogen is not useful to plants 
or animals and must be converted to other forms of 
nitrogen before it can support growth. Biological ni-
trogen fixation is the microbial conversion of atmos-
pheric nitrogen to ammonia, which is then assimilated 
into organic compounds. This process is of key im-
portance because it is mainly responsible for restoring 
fixed nitrogen to the biosphere that is continually lost 
by denitrification. Biochemistry Department research 
studies two different nitrogen-fixing systems: sym-
biotic interactions in which bacteria called rhizobia in-
fect legumes and associative interactions in which 
free-living nitrogen-fixing microorganisms form loose 
relationships with plants. 
In the associative systems, nitrogen-fixing bacteria 
were isolated from surface-sterilized grass seeds. Bas-
ed on morphological and physiological characteriza-
tion, the isolates appeared to be species of Azo-
spirillum, a nitrogen-fixing bacterium commonly asso-
ciated with plants. After repeated subculture, some of 
the isolates lost their capacity to fix nitrogen. How-
ever, when certain of these non-nitrogen-fixing 
bacteria were used as inoculants on turf grasses, they 
regained their ability to fix nitrogen. The plant must 
somehow be responsible for this change. It may be 
providing necessary factors (most probably a source 
of energy), or somehow altering the environment. The 
cause of this change is currently being investigated. 
Nitrogen-fixing bacteria are readily found in close 
association with seeds and roots of plants. These bac-
teria undoubtedly fix nitrogen under certain environ-
mental conditions but the extent of the fixation is 
unknown. 
Cholesterol Metabolism by Alcohol Dehydrogenase 
The livers of animals contain a family of enzymes 
called alcohol dehydrogenase. These enzymes 
metabolize ethyl alcohol (the "alcohol" of alcoholic 
18 
beverages) and a number of other compounds of the 
alcohol family. Biochemistry has shown that 
cholesterol is also metabolized by one of these en-
zymes. This is surprising because, although cholesterol 
can be considered to be a member of the alcohol 
family in the broad sense, cholesterol is a large and 
complex molecule and is not expected to react with 
alcohol dehydrogenase. 
Studies to date have concentrated on the alcohol 
dehydrogenases from livers of Coturnix quail. There 
are four major forms of alcohol dehydrogenase, and 
the amounts of the different forms vary with age and 
sex. The predominant form of alcohol dehydrogenase 
present in the livers of mature female quail appears to 
react with cholesterol. Similar studies need to be made 
with other animals. If alcohol dehydrogenases in other 
species also metabolize cholesterol, this may be impor-
tant in understanding how cholesterol functions in 
atherosclerosis in humans and might ultimately lead to 
new methods for controlling cholesterol level. 
Biometry 
Improved Probability Models 
The Department of Biometry has conducted re-
search into statistical methods to analyze data in a 
variety of disciplines. These areas include the develop-
ment and application of a probability model to char-
acterize pathogenic bacterial populations in dry beans 
and to evaluate cultivar effects on these bacterial 
populations. The application of treatment overlap ef-
fects models to wildlife experiments is also being 
studied. Another area where work is being carried out 
is the selection anci evaluation of potential new 
varieties. This incorporates the employment of deci-
sion analysis in the selection of crop genotypes. Port-
folio and safety-first models are used to aid the plant 
breeder with making selections in the presence of a 
genotype-environment interaction. 
Although grain yield is the most important criteria 
in evaluating new crop varieties, the ability to stand 
up until harvested, rate of grain drydown, and many 
other traits are also of considerable importance to 
farmers; however, the amount of weight to give each 
trait when selecting among a set of potential new 
varieties is difficult to determine. A mathematical op-
timization procedure was used to develop a model 
which can easily be applied in selection programs aim-
ed at developing new crop varieties. 
Continuing studies are also being conducted to 
develop a method of extracting inbred lines from elite 
maize germ plasm. It is basically a single cycle of 
recurrent selection using the two first generation 
hybrids used to produce an elite double cross. The ex-
tracted lines are currently being crossed to testers to 
evaluate their performance. 
Multivariate statistical techniques is a second area 
of major importance. Discriminant analysis as an ex-
planatory procedure to aid in the exploration of dif-
ferences between groups is being studied. Previously, 
the focus of discriminant analysis has been on fore-
casting, i.e., predicting group membership. This new 
focus on interpretation has uncovered some valuable 
biological insights. Further work in multivariate 
analysis is in the area of repeated measures designs, 
more specifically in profile analysis and growth curve 
analysis. There is potential for use of these techniques 
in soil science, weed science and especiallially in on-
farm research where the plots must be large for 
farmer credibility but statistical rigor is compromised 
by correlated observations. There is also potential for 
use in food science research where several observa-
tions are made on the same experimental unit, e.g., 
rat, chick, culture, etc. 
Consumer Science and Education 
Independent Living Jar the Elderly 
The increasing proportion of elderly residents and 
decreasing resources in smaller communities has the 
potential of creating serious problems for the state, 
communities, and residents unless appropriate plan-
ning and actions occur. Nebraska has a larger propor-
tion than the national average of its elderly residents 
in nursing homes. It is estimated that 20 to 400/0 of 
those in nursing homes are inappropriately housed. 
An alternative strongly supported both by the elderly 
population and by those looking for less costly living 
alternatives for the elderly is the concept of indepen-
dent living. Elderly individuals are able to remain in 
their own homes rather than moving to a nursing 
home. However, to make independent living a viable 
alternative, a support system for services must be de-
veloped to provide for the gradually increasing needs 
of the elderly as they remain in their homes. Also, 
their housing may need to be modified to accommo-
date changes in health, mobility, and sensing abilities. 
A study is currently underway to investigate the 
interaction between housing and service needs of the 
elderly and housing and service provisions within the 
community. Based on the findings, recommendations 
will be made that contribute to the well-being of 
elderly residents and the communities in which they 
live. 
Changes in Family Financial Well-Being 
A study is being conducted to determine how the 
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economic situation of Nebraska families changed be-
tween 1981 and 1986. The study utilizes data from the 
Nebraska Annual Social Indicators Survey which was 
assembled after contacting over 900 households every 
two years to ascertain changes. 
Two measures of economic well-being are used: 
a) change in household income (adjusted for inflation) 
and b) change in an income/needs ratio based on 
household size and composition. The study compares 
changes in economic well-being between rural and ur-
ban households and between households with heads 
over 65 years and those with heads under that age. 
Housing Design to Meet the Future Needs 
Professionals in home economics, architecture, agri-
cultural engineering, construction management, and 
horticulture at the University of Nebraska and at the 
University of Hanover, Germany, came together to 
share their expertise in energy efficient housing de-
sign, barrier-free design, affordability considerations, 
and manufactured housing possibilities. This knowl-
edge base, combined with information acquired from 
a random survey of 732 Nebraska residents and from 
representatives of government and the housing indus-
try, was used to develop housing prototypes designed 
to meet the future needs of Nebraska residents. 
Consequences oj the Housing Decisions oj Rural 
Families 
Housing researchers in six North Central states in-
cluding Nebraska have cooperatively collected data to 
analyze consequences of housing decisions for rural 
families. The decisions of interest are those related to 
financing, energy use and conservation, type and loca-
tion of housing, and remodeling or retrofitting of the 
dwelling. These findings will be of use to extension 
agents as they interact with the public regarding hous-
ing decisions; to builders as they identify potential 
markets for different housing types, structures, loca-
tion; and to loan officers as they evaluate their 
policies regarding creative financing. 
Entomology 
Alfalfa Weevil 
The potential for developing glandular-haired 
alfalfa varieties with resistance to the alfalfa weevil 
and other pests is being investigated. Results of green-
house, laboratory, and field experiments have shown 
that alfalfa weevil adults lay fewer eggs on the 
glandular-haired plants and they prefer not to feed on 
the hairy plants when given a choice. When immature 
weevils are confined on these plants, they develop 
slowly and weigh less than normal once they reach the 
adult stage. These glandular-haired plants also are 
resistant to the potato leaibopper, pea aphid, spotted 
alfalfa aphid, and the alfalfa seed chalcid. Future 
studies will concentrate on the influence of these 
plants on biological control agents such as ladybeetles. 
The successful use of glandular-haired plants in the 
development of new alfalfa varieties may lead to a re-
duction in the need for insecticides in the production 
of quality alfalfa forage. 
Identifying Black Fly Problems 
Some black flies (buffalo gnats) are serious pests of 
humans or livestock. At least 16 species occur in Ne-
braska but it is not known which are pests. Many 
black flies can not be identified in the adult biting 
stage. The development of effective and environmen-
tally sound black fly management practices requires 
the ability to identify all life stages with controls 
directed against only the economic species. For exam-
ple, the common black fly which feeds in ears of 
horses may be either of two species. These species 
have different life cycles and immature stages occur in 
different streams. At present, only the larvae can be 
identified by different banding patterns on salivary 
gland chromosomes. 
Analysis of mitochondrial DNA (mtDNA) is being 
used to solve this problem. The DNA is cut with en-
zymes which recognize specific DNA sequences. Each 
species can be identified from the size distribution of 
DNA fragments (i.e., DNA "fingerprints"). Distinc-
tive DNA patterns are being associated with chromo-
some differences in larvae. It is then possible to also 
identify adults since mtDNA is the same in all life 
stages. Development of methods to identify Nebraska 
pests may also be useful in the tropics where other 
lookalike black flies differ in their ability to vector 
human onchocerciasis (river blindness). 
Integrated Management of Stable Flies and House 
Flies on Confined Livestock 
Two species of pteromalid wasps were released at 
beef cattle confinements to determine their potential 
as biological control agents to reduce stable fly and 
house fly populations. Unusually dry conditions and 
high temperatures greatly reduced the effectiveness of 
the parasites during midsummer. However, these data 
suggest that one species was effective in reducing fly 
populations and has promise as a component of an 
integrated fly control program. These results also sug-
gest that there may be an upper temperature threshold 
(which usually occurs during midsummer in the mid-
west) that will inhibit the effectiveness of these agents. 
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pattern of a black fly which feeds in ears of horses. 
Environmental Programs / Water Center 
Production Practices and Ground Water Quality 
IANR scientists are in the fifth and final year of a 
study seeking ways to minimize the risk of ground-
water contamination by agricultural chemicals. Fund-
ed by a $1 million grant from the Burlington Nor-
thern Foundation, the interdisciplinary team is assess-
ing the relationship between varied combinations of 
crop, pest and soil management practices and move-
ment of pesticides and nitrates in soil. Because of its 
widespread use by producers, a central issue in the 
study is chemigation - application of agrichemicals 
through irrigation systems, particularly center pivot 
systems. One of the research teams, therefore, is de-
veloping a model for assessing the risk of ground-
water contamination while chemigating. Concurrently, 
field experiments are being conducted simulating 
accidental chemical back flows into a well then tracing 
the direction and rate of flow. The interrelationships 
of tillage, planting, irrigation and chemical treatment 
practices are being documented and evaluated at the 
University's South Central Research and Extension 
Center. 
Pesticide Impact Assessment 
Research on dermal and respiratory exposure of 
field workers to pesticides is being conducted at the 
Northeast Research and Extension Center. The objec-
tive is to determine the relative safety of workers from 
exposure to insecticides commonly applied to corn 
through chemigation. Preliminary results indicate that 
workers' hands account for more than 85070 of the 
combined dermal and respiratory exposure. The data 
also indicates that risk of acute exposure to insec-
ticides for field workers is low. 
Another project at the same location is focused on 
assessing the impact of tillage practices and applica-
tion techniques on potential runoff and leaching of in-
secticides from cornfields. Results of this study will 
provide a better understanding of how heavy rainfalls 
affect off target pesticide contamination through sur-
face runoff and leaching. 
Research also is in progress at the Nebraska Agri-
cultural Research and Development Center, Mead, on 
the distribution and dissipation of insecticides in soil 
when applied for termite control. Results of this pro-
ject will be useful in confirming the formation of a 
continuous chemical barrier against termites and the 
longevity of insecticides in various soil types. 
Food Science & Technology 
Meat Tenderness 
The highly desirable quality of tenderness in meat 
has long been a concern to producer, processor and 
consumer. Currently, there is no method to directly 
test for this attribute. Along with factors such as age 
and weight, visual observations of marbling (fat 
within the meat) have been traditionally relied on to 
predict meat quality. This scheme, which is heavily 
dependent on fat content, is currently used by USDA 
in beef grading (i.e., prime, choice and good). 
It is well accepted by the scientific community that 
tenderness occurs postmortem as a result of the 
meat's natural enzyme activity. These enzymes, called 
proteinases, act slowly during the aging process to 
break apart other muscle proteins which result in 
tenderization. Food Science and Technology scientists 
have developed a test to monitor the extent of enzyme 
activity in postmortem meat. The test uses an anti-
body which is specific for the breakdown of a key 
muscle protein. The test is called an enzyme linked 
immunosorbent assay (ELISA for short) and allows us 
to quantitate exactly how much breakdown has occur-
red to this protein during the aging process. Research 
is currently being conducted to test the reliability of 
the procedure to determine tenderness. 
A successful test for tenderness based on the ELISA 
principle would be of enormous benefit. It could be 
used as a rapid grading test to allow early identifica-
tion of tender carcasses. The test would enable true 
uncoupling of fat content from the grading process 
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and help in identification of meat which is now under-
valued because of its lack of fat. It could also allow 
the marketing of beef with an objective tenderness 
scale. 
Improvement oj Cheese Starter Cultures 
The production and consumption of Mozzarella and 
other pizza-type cheeses has increased dramatically 
during the past 10 years. In Nebraska, Mozzarella 
cheese production outranks all other cheese types 
combined. Although Mozzarella cheese is relatively 
easy to manufacture, the quality of the finished pro-
duct can be highly variable. Many of the large food 
processors have strict requirements and specifications 
regarding the cheese they purchase. Workers have es-
tablished that a major factor influencing Mozzarella 
cheese quality is the microbial starter culture used to 
manufacture this cheese. Using biotechnological ap-
proaches, improved bacterial strains may be developed 
which more efficiently ferment the milk sugar, lac-
tose, and which produce no undesirable end-products. 
Thus, genetic modification of the bacteria involved in 
this fermentation may result in cheese products having 
enhanced quality properties and increased utilization. 
Forestry, Fisheries and Wildlife 
Water Stress Tolerance oj Eastern Cottonwood 
Water availability is one of the main factors limit-
ing growth and survival of trees in the Great Plains. 
Water is especially limiting in Nebraska, where 
drought has occurred in 40 to 60070 of the months (de-
pending on location in the state) between 1931 and 
1969. Water stress in trees can cause slower stem and 
root growth, increas~d sensitivity to insect and disease 
attack, and death. Tree response to stress varies, 
though. Some tree species or varieties within a species 
are better able to tolerate drought than others. 
Drought tolerance of five varieties of cottonwood is 
being compared in the field and the lab. These 
varieties are from eastern Nebraska (named' 'Platte' '), 
Missouri, Illinois, Indiana, and Ohio. Platte, a variety 
distributed in the Nebraska Forest Service's tree pro-
gram, appears to be more drought tolerant than the 
other clones. Future studies will look at differences in 
membrane proteins in Platte and other cottonwood 
varieties. Lower drought injury may be due to the 
presence or lack of certain membrane proteins. 
Drought tolerance of cottonwood and bur oak will 
also be compared. 
Research Highlights 
Zimmerman Pine Moth 
Pines make up a large portion of the farmstead and 
field windbreaks planted in Nebraska. In the central 
and western portions of the state and the Omaha 
area, the Zimmerman pine moth and two closely 
related insect species are causing damage so extensive 
that they are nearly putting to an end the continued 
use of pines in some areas. 
The Zimmerman pine moth and its related species 
are borers that attack the trunk and large branches of 
pines, usually girdling the trunk or branch or weaken-
ing the structure of the tree. Heavily infested trees 
may lose several branches, the top of the tree, or be 
killed completely. 
Controlling the insects is difficult because they 
spend most of their lives well protected inside the tree. 
Recent research has determined the life cycles of these 
insects in Nebraska, determined the most effective 
timing and method of insecticide application for direct 
control, and identified the pine species most resistant 
to insect attack. Current studies are investigating the 
effects of drought stress on the susceptibility of trees 
to the insects and are developing population monitor-
ing and control techniques using insect pheromones. 
The results of Zimmerman pine moth research go 
directly to people in the field to ensure that the 
recommendations made to control these pests are 
always the most safe, economical, and effective possi-
ble. 
Horticulture 
Forcing Solutions Enhance Plant Parenthood! 
For modern biotechnology to be successful with 
trees and shrubs, the ability to multiply these plants 
by tissue culture, or micro propagation is essential. Re-
search in UNL's Department of Horticulture has 
shown that solutions containing an antimicrobial 
agent sugar can be used to force new growth from cut 
woody stems. The resulting softwood growth can be 
used as a source of starting material for tissue cultures 
or it also may be rooted as cuttings. Growth rate of 
the forced softwood tissues has been stimulated by in-
corporation of a naturally occuring growth hormone, 
gibberellic acid (GA3), into the forcing solution. 
Tissue culture performance has been slightly suppress-
ed by such GA3 treatments, but can be stimulated by 
benzyl adenine (BA), in the forcing solution. Addition 
of a third natural hormone, indolebrutyric acid (lBA), 
to the forcing solution has increased rootability of 
forced softwood cuttings. The tissue culture responses 
have been achieved with a number of useful ornamen-
tal and fruit plants including lilac, privet, forsythia, 
dogwood, spiraea, chestnut, viburnum, mockorange 
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and crabapple, while IBA-stimulation of rooting of 
softwood cuttings was accomplished in privet and 
viburnum. Application of these techniques by com-
mercial propagators offers potential for improved 
propagation in the winter. 
Buffalograss - A Drought Tolerant Turfgrass 
Buffalograss, Buchloe dactyloides (Nutt.) Engelm, 
is a warm-season stoloniferous grass with low require-
ments for water, fertilizer, and mowing. At the Uni-
versity of Nebraska, a project sponsored by the 
United States Golf Association has been carried out to 
develop cultivars adapted for turf use. The initial ob-
jective of this project was to collect and evaluate 
clones with improved color, density, rate of spread, 
and turf quality, which could be used as vegetative 
turf-type cultivars. After four growing seasons, 
several cultivars are being increased and will be releas-
ed after patent protection and licensing are obtained. 
The second objective is to develop seeded cultivars of 
buffalograss. Presently, parent material, both male 
and female, is being evaluated in this dioecious 
species. During 1988 the first seed was harvested from 
a modified synthetic planting and progeny were 
evaluated in 1989. The other objectives of this project 
are to develop effective means to establish this species 
vegetatively and by seed and to develop the cultural 
recommendations necessary to properly grow the 
species in a turf situation. Results suggested that 
buffalograss can be grown with 60070 less water, fer-
tilizer, and mowing than currently used cool-season 
species. 
Dry Bean Breeding and Genetics 
Great Northern (GN) and Pinto dry edible beans 
are in important cash crop on irrigated lands in 
western Nebraska (value > $100 million, > 200,000 
acres, in 1988). There is a need to develop high yield-
ing, multiple disease resistant cultivars, with improved 
yield and seed quality, and a plant archetype suitable 
for direct combining in order to remain competitive 
with other bean areas. 
The objectives of this research were to screen germ-
plasm collections for desired traits, determine the in-
heritance of the traits and use this information in 
breeding improved varieties of GN and Pinto dry edi-
ble beans for Nebraska and red mottled beans for the 
Dominican Republic, under the Title XII Bean/cow-
pea CRSP Project funded by USAID. 
GN and Pinto dry bean breeding lines have been 
developed with multiple disease resistance to several 
or all of the pathogens causing white mold, common 
blight, rust and BCMV disease. These lines also have 
good seed quality and yield, suitable maturity, and 
improved plant habit. 
Three cultivars were released in recent years in co-
operation with the Dominican Republic and the Uni-
versity of Puerto Rico for use in the Dominican Re-
public. It is expected that these new cultivars will 
enhance the income of poor farmers in the Dominican 
Republic and provide more supplies of nutritious 
beans to poor consumers. 
Human Development and the Family 
Identifying Strengths of Families Having a Disabled 
Member 
If national statistics apply to Nebraska, over 
200,000 Nebraskans have disabling conditions which 
cause limitations in a major activity of living such as, 
eating, walking, reading, etc. These individuals are of 
all ages but predominately in the older age groupings. 
They also have families. Current research is focused 
on the strengths which rural families find within their 
interrelationships of family and community. Of con-
cern also to the researchers are the perceptions of the 
services available and utilized by the family and the 
individual having a physical or mental disability. Par-
ticipants in the study range from young families with 
a disabled child to the spouse caring for the disabled 
older individual. The quality of life of all individuals 
with special needs is the concern. As a result of this 
study, services, public, private, and volunteer, may be 
mobilized to meet these perceived needs. Rural 
families having a disabled member may be assisted in 
developing the identified strengths of successful 
families. 
Miscarriage: The Passing of a Dream 
A research project on the psychological and social 
effects of a miscarriage on surviving family members 
moved into the data collection phase this year. It has 
been estimated that between 10 and 20 percent of all 
known pregnancies end in miscarriage. Society com-
monly terms the event "just a miscarriage." But 
mothers, fathers, and other family members are likely 
to look at the event in a very different light. Some in-
vestigators have found that 750/0 of the women who 
experience a miscarriage see the loss as a death in the 
family; at the very least, mothers tend to think of a 
miscarriage as the loss of a dream. This loss can have 
traumatic effects for individuals. 
This project was initiated after earlier studies of the 
effects of Sudden Infant Death Syndrome on families, 
and the effects of a stillbirth. Those events tend to 
throw families into disequilibrium for several months, 
and individuals report they do not get back to "nor-
mal" for an average of three years. In fact, indi-
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viduals experiencing the death of a baby commonly 
believe that they will "never be the same." Depres-
sion, anger, marital problems, loss of faith, sleepless-
ness, neglect of one's health and personal relation-
ships with family and friends, increased use of alcohol 
and other drugs, and serious thoughts of suitide are 
relatively common among those who have suffered the 
loss of an infant. 
The current study will compare the effects of SIDS 
and stillbirth with the effects of a miscarriage. It is 
hypothesized that the three crisis events will be very 
similar to each other. If this proves to be the case, 
society needs to be informed that nearly a million 
families each year are dealing with much, much more 
than "just a miscarriage." 
Wives Off-Farm Employment: Effects on the Farm 
Family 
Today, farm women consider themselves to be part-
ners with their husbands in the farm operation; they 
are most consistently the accountants, per-
sonnel/equipment managers, and purchasing agents. 
For an increasing number of families, off-farm 
employment is a response to the need to stabilize farm 
income. In fact, many men may be able to remain 
full-time farm operators because of women's labor 
both on and off the farm. But, what are the effects of 
such employment on the farm family? 
In a multi-state study which included Nebraska, re-
searchers have studied 1 ,067 farm families as to the 
relationship between off-farm employment and family 
functioning and economic productivity. Among these 
farm wives, 38% were employed off the farm; most 
(78%) cited economic reasons as the primary motiva-
tion to seek such employment. 
Though the farm wife may add the additional role 
of employed farm wives, neither her responsibilities 
on the farm nor in the household are lessened. The 
results of this research indicated that the number of 
roles negatively affected lifestyle satisfaction, but not 
marital happiness. Younger wives, those with more 
education, and those from smaller farms are more 
likely to carry a quintet of roles. 
It appears that off-farm employment for most farm 
wives may be a matter of necessity, not choice, and 
potentially could have negative influences on the 
quality of farm couples' marital relationships. It is 
suggested that during these times of severe economic 
hardships for farm couples, educational programs 
designed to challenge the traditional role structure and 
values orientation seem warranted. 
Researell mghliglrts 
Human Nutrition and Food Service 
Management 
Body Composition 
Lean body mass declines with increasing age, and 
fat mass increases with age. While this is well-known, 
there is little understanding of the relationship increas-
ed body fat may have with health among older adults. 
There is likewise little information about the dietary 
status and lifestyles of rural older adults. Thirty-six 
individuals, 17 men and 19 women, 60 to 80 years of 
age agreed to participate in a study examining dietary 
adequacy, lifestyle and body composition of rural 
elderly. All individuals kept three-day food records, 
responded to a questionnaire of sociodemographic 
and lifestyle patterns, and permitted skinfold, weight 
and height measurements to be taken. Four sites were 
used for skinfold measurements: for males, triceps, 
chest, abdomen, and thigh; for females, triceps, 
suprailiac, sub-scapular, and thigh. Mean dietary in-
take for eight nutrients met at least 750/0 of the RDA 
for both sexes and there were very few low intakes of 
the nutrients measured. Mean energy intakes were 
within recommended ranges. Percent body fat for 
males ranged from 19.63% to 31.10%, mean 24.82% 
and for females, 8.62% to 35.84%, mean 20.44%. 
Using standards for younger individuals, the average 
percent body fat measurements would be considered 
normal. When attempting to interpret these measure-
ments using standard charts developed expressly for 
older adults, however, wide variations existed for the 
different standards. For example, a number of par-
ticipants in this study could each be labeled as "nor-
mal", "overweight", and "obese" depending upon 
which standard chart was used to make the determina-
tion. Since there are a number of limitations to using 
skinfold body composition measurements with elderly 
individuals, much more research needs to be con-
ducted to develop more reliable methods, to standar-
dize methods, and to develop more reliable com-
parison charts. 
Cholesterol Screening at the Worksite 
Interest in the cholesterol levels and their relation-
ship to risk for developing heart disease has surged in 
the past few years. Worksite managers are beginning 
to realize that a healthy workforce is more productive 
and they are starting to take steps toward worksite 
health promotion activities. One such activity is 
screening cholesterol levels and tying these screenings 
to dietary assessments. In one such study, 221 blue 
and white collar workers kept 3-day food records and 
had height, weight, blood pressure, and blood 
cholesterol measurements taken. Over half (56%) had 
blood cholesterol levels in the desirable range, below 
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200 mg; 29% were within the moderate risk range of 
200 mg to 240 mg; and 15% were in the high risk 
range, above 240 mg. The majority (90%) had blood 
pressure levels considered normal. The average 
weight-for-height measurements indicated a rather 
overweight sample. The total blood cholesterol levels 
were positively related to presence of other risk fac-
tors for developing heart disease, namely age, weight, 
systolic blood pressure, and diastolic blood pressure. 
Also, as exercise level decreased among this sample 
cholesterol level increased. Basically, the older partici-
pants, tended to be more overweight, to have higher 
blood cholesterol levels, and to have higher blood 
pressure measurements. Currently a study is underway 
examining the effectiveness of nutrition education ef-
forts at the workplace in increasing knowledge about 
cholesterol and decreasing blood cholesterol levels. 
Metabolic Nutrition 
Soybean oil is, at present, the major food vegetable 
oil used in the United States and throughout the 
world. Palm oil and rape seed oil rank second and 
third in current world food oil usage although their 
food consumption is far less in this country. 
In a series of controlled feeding trials employing 
human subjects, effects of feeding red palm oil, 
canol a oil (low erucic acid rapeseed oil) and soybean 
oil were investigated by the Department of Human 
Nutrition and Food Service Management. During the 
28-day experimental periods, the healthy human adult 
subjects ate the same foods each day. Experimental 
fats to supply 20% of the total energy intake were in-
corporated into bread products. Other foods in the 
meals provided fat to equal 10% of the total caloric 
intake. Analyses of fasting blood samples indicated 
that both total cholesterol levels and low density lipo-
protein levels were lowest when soybean oil diets were 
fed, followed by values when canol a oil containing 
diets were employed. Highest levels of these blood 
lipids were found when the red palm oil diets were 
fed. 
Northeast Research and Extension Center 
Crop Production Research 
Weed control is an integral part of conservation 
tillage systems. Herbicides are essential when less 
tillage is done for weed control. Determining when to 
apply the herbicide treatments is critical, particularly 
in no-till systems. Research trials over several years 
have established that applying herbicides about two 
weeks before corn planting and up to four weeks 
before soybean planting, is an effective way to limit 
weed growth in no-till systems. 
Use of mulches for reducing soil erosion and as an 
aid to weed control is being advocated from en-
vironmental considerations. Late summer and fall 
seeding of cover crops followed by row crop planting 
in the killed mulch is an accepted practice on erodible 
soils. A variation of the dead mulch system would be 
to maintain the cover crop as a living mulch between 
row crops like corn and soybean. Research is in pro-
gress to determine which cover crops might be used, 
when can they be established, how will the cover crop 
growth be regulated to reduce competition with the 
row crop, and how much yield loss might be expected. 
Some preliminary results are as follows: legume cover 
crops like hairy vetch and black medic are more easily 
established than grass species like creeping red fescue 
and other fine leaf turf fescues but the legumes are 
more difficult to maintain as a living mulch; corn 
yield reductions from 0 to 80070 have been measured 
depending upon rainfall frequency; and a living mulch 
system may be limited to irrigated conditions. 
Swine Research 
Feeder pigs represent approximately 30-35% of Ne-
braska's slaughter hog production. Previous research 
at this Center has identified a reduction in feed intake 
shortly after arrival as a contributing factor in poor 
performance compared to finishing pigs not subjected 
to transport. 
In 2 experiments involving a total of 288 commingl-
ed feeder pigs, scientists examined the effects of 
dietary ingredients and altered temperature regimens 
on dietary energy intake for a 3 week post-arrival 
period. Receiving diets formulated to contain .85% 
lysine contained either no added fat, 4% of a blended 
vegetable oil product or 4% tallow. Beginning one 
week after arrival, nighttime (7 p.m. to 7 a.m.) tem-
peratures were lowered from daytime settings in one 
of 2 identical facilities an average of 12 of by increas-
ing the ventilation rate. 
Unlike previous research with newly weaned pigs, a 
reduced nighttime temperature during the growing-
finishing phase reduced feed intake compared to a 
control temperature regimen. Reduced nighttime tem-
peratures had no effect on overall average daily gain 
or feed conversion efficiency. 
Receiving diets containing 4% fat from either fat 
source improved feeder pig performance (gain and 
conversion) for the first 21 days post-arrival. Overall, 
only those pigs fed receiving diets containing tallow 
had an improved rate of gain compared to pigs fed re-
ceiving diets containing no added fat. 
These results suggest that unlike newly weaned pigs, 
commingled feeder pigs do not respond to a reduced 
temperature regimen by increasing feed intake. They 
uso suggest that differences in performance to 
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slaughter weight may exist due to fat sources in 
receiving diets. 
Cattle Production 
Performance of feedlot cattle depends on a number 
of factors which can determine profitability. These in-
clude weather, nutrition, implants, bunk management, 
and feed additives. The roughage source chosen may 
also have an impact on performance in two ways: (1) 
adaptation of the animal to a high grain diet, and (2) 
maintaining rumen activity once the animal is on a 
high grain diet. 
Four trials compared alfalfa hay (AH) to alfalfa 
silage (AS) as a roughage source during the step-up 
(adaptation) phase or the finishing phase of feedlot 
diets. Grain types used were dry whole corn, dry roll-
ed corn, whole high moisture corn, and ground high 
moisture corn. Cattle were either fed treatment diets 
during a 28-day step-up period and then finished on a 
common ration or were stepped up on a common diet 
and received treatment diets beginning on day 29 until 
slaughter. 
Treatment during the 28-day step-up phase resulted 
in no significant differences between roughage source 
or grain types. When treatments were applied during 
the finishing phase no significant differences in rough-
age source were observed within a trial. When data 
were pooled across all corn types a significant im-
provement in daily gain was observed for steers fed 
AS diets compared to steers fed AH diets. Steers fed 
AS diets had 4.6% faster gains and were 4.1 % more 
efficient in feed conversion. 
Crop Residue Cover/Computer Imagery 
Conservation tillage, or leaving crop residue on the 
soil surface following planting, is one of the best and 
most effective soil conservation methods. For exam-
ple, with only 20% of the soil surface covered with 
residue, erosion losses can be reduced by 50% com-
pared to a residue-free field. Virtually all Conserva-
tion Plans developed to comply with the conservation 
provisions of the 1985 Food Security Act (Farm Bill) 
stipulate that a certain percent residue cover will be 
maintained for erosion control. The dilemma crop 
producers face is to determine how much (if any) 
tillage can be performed and still leave adequate resi-
due to remain in compliance. To help answer these 
questions, researchers are using photographic slides to 
document the residue remaining on the soil surface 
from ten different tillage and planting systems. Corn 
residue and residue from two soybean varieties grown 
in both wide and narrow spaced rows are being evalu-
ated. A sidelight of this project has been the develop-
ment of a technique which uses readily available 
Research Highlights 
microcomputer-related hardware and standard video 
camera equipment to estimate the percentage of resi-
due cover from these photographic slides using com-
puter image analysis. This procedure is relatively 
rapid, provides consistent results, and eliminates many 
of the problems associated with the standard methods 
of estimating residue cover. Presently, this technique 
is being perfected with the goal of developing a sys-
tem that can be readily used by researchers as well as 
extension and other personnel involved in soil conser-
vation programs. 
Bean Leaf Beetle Defoliation 
A series of studies have been conducted the last 
three years in an attempt to define the relationship be-
tween bean leaf beetle defoliation and seed yield. The 
bean leaf beetle has become an increasingly important 
insect pest on Nebraska soybeans. The overwintered 
beetle consumes soybean foliage in late May and early 
June during the vegetative stages of the soybean 
plant. The subsequent first generation feeds similarly 
in July and August during the plants reproductive 
stages. The beetle may eventually also attack the soy-
bean pod. 
Results to date show a strong correlation between 
increasing defoliation levels during beginning seed de-
velopment and an eventual reduction in seed yield. 
Conversely, defoliations during the early vegetative 
plant stages seemingly have little if any effect on sub-
sequent yield unless the damage is extensive. As a re-
sult of these studies, treatment guidelines for bean 
leaf beetle control in soybeans recommend control 
procedures being implemented only if defoliation 
reaches 50% during post seedling until bloom and 
only if defoliation reaches 25010 from bloom to 
maturity. 
Panhandle Research and Extension Center 
Improving Sugarbeet Stand 
Sugarbeet stand is one of the most important fac-
tors in limiting the profitability of sugar beet produc-
tion. Reduced sugarbeet plant populations or poorly 
spaced plants result in low root yields and declines in 
sugar content. Sugarbeet stand is affected by a host of 
factors including soil moisture, temperature, soil 
structure, seed placement, planter performance, depth 
of planting, plant diseases, insects, and pesticides. A 
team of six scientists has combined their expertise to 
explore the above factors and how each affects sugar-
beet seed germination and plant establishment. The 
goal of the team is to improve the traditional 45 to 
55010 seedling emergence to a more predictable 70 to 
75010. 
Vegetable Processing Pilot Plant 
The Vegetable Processing Pilot Plant (VPPP) is a 
new addition (1988) to the Panhandle Research and 
Extension Center and is located at the Experiment 
Farm 4.5 miles north. The facility has the capabilities 
of grading, sorting and cleaning onions, potatoes and 
carrots. The plant is also able to handle peppers, 
cauliflower and broccoli. Equipment is present to 
blanch, slice, dice, quick freeze and dehydrate the 
various commodities. The Pilot Plant can bat-
ter/bread, fry and quick freeze products for evalua-
tion. Instruments are located at the facility to evaluate 
finished products for oil content, moisture and color. 
Product storage includes refrigerated storage both 
frozen and cooling/holding areas. A hydro cooler is 
available to remove field heat from the vegetable pro-
ducts to increase the storage life. 
Activities to date have included the quality evalua-
tion of various products. Potatoes have been evalu-
ated for chipping and fried forms. Onions from the 
test plots were graded and sorted with the equipment. 
The VPPP has worked with a local growers organiza-
tion to establish cooling times, grading and sorting 
procedures of produce for local markets. Some pro-
prietary projects were completed with satisfactory 
results and anticipation of further projects in the 
future. Funds generated from proprietary work will be 
used to purchase equipment and fund nonfunded pro-
jects. Projects at the VPPP may not be totally limited 
to vegetables and the equipment may and can be used 
to evaluate other prorlucts that would require similar 
types of processing. 
Russian Wheat Aphid 
The recent and rapid spread of the Russian wheat 
aphid throughout the arid winter wheat growing areas 
of the High Plains has created an urgent research 
need. Research at the University of Nebraska Pan-
handle Research and Extension Center is aimed at de-
veloping improved management strategies to deal with 
the Russian wheat aphid. Chemical control of the 
Russian wheat aphid has proven to be relatively effec-
tive. However, unnecessary chemical treatments nega-
tively impact the grower through high control costs 
and loss of natural enemies in treated areas. More 
comprehensive economic thresholds based on the im-
pact of Russian wheat aphid on grain yield and quali-
ty are being developed. 
Plant Pathology 
Virus Diagnosis and Identification 
A major concern of plant virology is identifying 
virus diseases. Since different viruses often give 
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similar symptoms, identification requires more sophis-
ticated physical or serological techniques. Techniques 
involving ultracentrifugation for purifying virus and 
gel electrophoresis for identifying its components have 
been developed. Techniques have been recently de-
veloped to separate viruses which are difficult to dis-
tinguish by even these more sophisticated techniques. 
These techniques involve breaking the protein of the 
virus into characteristic fragments by chemical or en-
zymatic treatment and then separating these fragments 
by gel electrophoresis. 
New Form of Disease Resistance 
Bean rust is a fungal disease causing damage to dry 
bean crops in the High Plains and throughout the 
world. The main control is by repeated fungicide ap-
plications with continuing attempts to breed for speci-
fic resistance. Because of its extreme adaptive vari-
ability, this fungus is difficult to manage by specific 
resistance, and chemicals can be expensive. Plant 
pathologists and plant breeders have found that leaf 
hairs at high density can confer rust resistance that is 
not race specific. This unique disease resistance was 
found in beans grown in the Dominican Republic. It 
is easy to transfer genetically and can be incorporated 
into new rust resistant United States cultivars. The 
mechanism(s) of resistance is being studied. 
Fungal Molecular Genetics 
Plant pathologists are using recombinant DNA 
technology in order to determine the molecular basis 
of fungal-plant interaction. For example, anthracnose 
is one of the most serious diseases of alfalfa in the 
United States. The breeding and development of resis-
tant cultivars has been the primary control mech-
anism, since fungicides are not economically feasible. 
Initially, these cultivars are resistant to the fungus, 
however, new fungal races have appeared which are 
extremely virulent, causing considerable economic 
loss. 
DNA transfer systems have been developed for 
these fungi. Thus the isolation and analysis of genes 
involved in pathogenicity can be identified. Similarly 
genes involved which successfully trigger the resistance 
response of the plant can also be obtained. Knowledge 
of how plants defend themselves on a molecular level 
will lead to the development of new concepts in con-
trolling plant diseases. 
South Central Research and Extension Center 
Effect of Chemigation on Ground Beetles 
Ground beetles are common in all fields where 
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crops are grown. The adults and larvae feed primarily 
on other insects and are therefore considered to be 
beneficial insects. 
The effect of three insecticide application methods 
(chemigation, aerial, and soil-applied); two formula-
tions (emulsifiable concentrate and granular) of the 
insecticide; three irrigation water levels; and two dif-
ferent tillage practices (clean till and slot plant); were 
investigated during 1986 and 1987 at the South Cen-
tral Research and Extension Center. Pitfall traps 
made from plastic drinking cups were used to collect 
adult ground beetles during the growing season. 
Twenty-one different ground beetle species were 
collected. There was extreme seasonal and location 
variation in the number of insects collected. However, 
it appeared that the insecticide had little long-term ef-
fect on the insect population. 
Velvetleaf Dynamics 
Velvetleaf is considered the number 1 troublesome 
weed in corn and soybeans across the Corn Belt. One 
of the reasons is that velvetleaf seeds are highly dor-
mant and can persist in the soil for 20 to 40 years. 
Only about 10070 of the seeds will germinate in any 
year, however, one plant can produce thousands of 
seeds. Thus, farmers have difficulty staying ahead of 
velvetleaf. Our research shows that those velvetleaf 
plants growing with the crop from initial emergence to 
maturity are the most competitive and important ones 
to control. One velvetleaf plant per foot of row reduc-
ed corn yield 21 % in 1988. Velvetleaf plants emerging 
after the first six weeks of crop growth are dominated 
by the crop and do not reduce yield. Destroying those 
velvetleaf that emerge with the crop pays off in more 
crop and less velvetleaf seed production. Effective 
control options include cultivation and post emergence 
herbicides. 
Textiles, Clothing and Design 
Cleaning Pesticide Contaminated Clothing - Effect of 
Water Hardness 
Researchers at Nebraska and at other institutions 
have examined the problem of 'invisible soil' or pesti-
cide residues in protective work clothing worn during 
mixing, handling and application of chemicals. With 
few exceptions, laboratory laundering has been used 
to duplicate the home laundering procedures, and the 
water used in laundering has been distilled water. A 
limited number of studies have been done with "soft" 
and "tap" water without specifying the levels of 
calcium carbonate in the water and none have examin-
ed the effect of levels of water hardness on removal 
of pesticide residues in the laundering procedure. 
Research was needed to see whether levels of water 
hardness affect the ability of the detergent to 
minimize pesticide residues in protective apparel 
fabrics. 
Initial methyl parathion soiling was found to be 
dependent upon the finish of the cotton/polyester 
fabric. The soil repellent finish was effective in limit-
ing methyl parathion absorption. While unfinished 
fabric absorbed larger quantities of pesticide, residues 
were greater when the fabric had a soil repellent finish 
even though the initial contamination had been lower. 
As level of water hardness increased, residue removal 
was less complete; however detergent type was less 
sensitive to water hardness than had been anticipated. 
Residue removal was more difficult from the repellent 
finish fabric as level of water hardness increased. 
Additional research is needed to ascertain whether in-
creasing the detergent concentrate is an effective way 
to overcome the problems caused by increased level of 
water hardness. Based on these data, recommenda-
tions are made to use products or equipment to soften 
water used to launder pesticide contaminated clothing. 
Home Based Businesses: A Community Resource 
Because of the structural changes in non-metropoli-
tan communities, there has been a consolidation of 
employment opportunities. Not all residents have the 
mobility to seek employment elsewhere. Identification 
of existing and potential economic niches which pro-
vide employment within the community seems neces-
sary for the maintenance and stability of its structure. 
An alternative for income generation which has 
received considerable attention in the press has been 
the home-based business. A problem identified by per-
sons working with home-based businesses has been the 
lack of a cohesive knowledge base from which to be 
able to identify those home-based business owners 
who have the potential for making major contribu-
tions to the community. 
Interviews with forty female home-based business 
owners across the state revealed that attention was 
directed towards the production rather than the mar-
keting and merchandising of their product or service. 
These home-based business owners felt they were 
making contributions to their communities in various 
ways. Economically, some were providing work for 
others in the community. Most persons attempted to 
spend the money they earned from their businesses 
within the community. The flexibility of working at 
home freed some of the home-based business owners 
to volunteer their time within the community. 
These findings have contributed to the formation of 
a more comprehensive project which focuses on iden-
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tifying the competitive strengths of rural retailers 
through the interaction of retailers and consumers. 
Ten other states are involved in this cooperative re-
search project. 
Milkweed Floss as A Substitute for Down 
Milkweed, a perennial plant that can adapt to ad-
verse soil conditions, is being developed as an alterna-
tive cash crop by a consortium of farmers and busi-
nessmen in Nebraska. A group of scientists from 
clothing and textiles, agronomy, ago engineering and 
plant pathology are characterizing the plant and the 
fiber and investigating ways to enhance its potential 
for commercial production in the state. The most 
promising commercial use for milkweed floss is as a 
loose fill material for jackets and comforters. In 1988 
textile scientists at UN-L evaluated milkweed floss as 
an insulative fill material and compared its perfor-
mance to other popular fill materials such as goose 
down and polyester fiber fill. Results showed that 
milkweed floss blended with down has insulative 
properties comparable to down. Down is superior to 
milkweed floss in loftiness and compressibility which 
influence product performance; however, the proper-
ties of milkweed floss can be enhanced by blending it 
with down. Milkweed floss is about half the price of 
down; therefore, it may be attractive to producers of 
down products as a means to reduce costs. 
Veterinary Science 
Pasteurella multocida Infection in Swine 
Atrophic rhinitis (AR) is a contagious disease of 
swine which has worldwide incidence. The disease is 
characterized clinically by atrophy of nasal bones and 
distortion of the snout. Occasionally, unexplained 
nosebleeds may develop in swine which have no other 
clinical symptoms. Atrophic rhinitis is of great eco-
nomic significance to all swine producers since clinical 
infection is often accompanied by poor growth rates 
or can predispose to other respiratory diseases such as 
pneumonia. 
The bacteria Bordetella bronchiseptica and toxigenic 
type D Pasteurella multocida are recognized as the 
two most important infectious causes of AR. It has 
recently been shown that toxigenic type D P. 
multocida elaborate a metabolic by-product which 
causes severe dermal necrosis in guinea pigs; hence the 
name dermonecrotic toxin (DNT). 
Current research, efforts are being made to produce 
a vaccine which will protect swine against the effects 
of infection with toxigenic type D Pasteurella 
multocida and DNT. 
Mastitis in Beef Cattle 
Mastitis (udder infection) is a major problem in 
dairy herds, costing the U.S. industry over 2 billion 
dollars annually. Mastitis in beef cattle is also wide-
spread; however, little research has been done to 
document the incidence, milk loss, consequent calf 
weight reduction, premature cow culling, and feasibili-
ty of treatment. Calf weights at weaning are closely 
related to milk production which is greatly affected by 
incidence and severity of mastitis. 
The objectives of this four y~ar research project are 
to determine age of initial intramammary (udder) in-
fection, to evaluate the value of dry cow treatment in 
extending the useful life of beef cows, and to deter-
mine the impact of mastitis on weaning weights of 
calves. Preliminary results have indicated that initial 
infection incidence occurs in 6-70/0 of heifers during 
first lactation and many of these remain chronically 
infected. Infection tends to increase at calving time 
and following weaning. Permanently blind or damag-
ed udder quarters often result from severe infection 
resulting in less milk production. Other data relative 
to cull rate and calf weight are not fully analyzed at 
this time. 
Characterization of Bovine Viral Diarrhea Virus 
Bovine viral diarrhea (BVD) virus causes a range of 
clinical diseases in cattle. The virus affects essentially 
all of the animal's systems causing abortions, un-
thrifty calves, respiratory disease and diarrhea. The 
diseases are very common and are highly important 
economically to the cattle industry. Despite the com-
mon occurrence of the diseases and their economical 
importance, many questions relating to optimal 
disease control methods remain unanswered. Funda-
mental information about how certain forms of 
disease develop is also lacking. 
Our research has shown that different strains of 
BVD virus exist in nature with varying ability to pro-
duce disease. We have characterized and differentiated 
various strains of BVD virus at the molecular level. A 
field study involving a herd of beef cattle in which an 
episode of BVD virus infection occurred showed that 
calves that developed long-term (persistent) BVD virus 
infections were generally not thrifty and had low 
growth rates. Control of BVD virus infection within a 
cattle herd is dependent upon identification and 
removal of the persistently-infected animals from the 
herd since they represent the virus carrier state. 
West Central Research and Extension Center 
Benefits from Reducing Soil Evaporation 
Evapotranspiration (ET) is the combined evapora-
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tion of water from the soil surface and from plants. 
ET is a measure of the water consumed for growing 
crops. Transpiration (T) is the evaporation from 
plants. Since transpiration relates directly to grain 
yield potential of irrigated crops, it is important to 
measure T in addition to the traditional measurements 
of combined ET. Since soil evaporation (E) does not 
contribute to yield, irrigators need to understand how 
to reduce E and improve irrigation water use effi-
ciency. 
Field measurements, taken in irrigated ':corn in west 
central Nebraska, showed that during thj! irrigation 
season soil evaporation consumed 29% of total ET. 
The rest of the water was used by the crop for trans-
piration. Soil evaporation in grain sorghum and soy-
beans was 18 % and 22 % of ET, respectively. 
Mulching the surface with previous crop residues 
and reducing the frequency of irrigation are two 
management techniques for reducing soil evaporation 
in crops. The individual and combined effects of these 
two techniques were studied. Mulching the soil surface 
was most beneficial for the most frequent irrigation 
(weekly). Surface mulch reduced soil evaporation in 
irrigated corn by 50% even though the crop canopy 
provided dense shading. Mulching the soil surface 
could be an important water conservation manage-
ment technique for irrigators. 
Research Highlights 
Bioavailability of Calcium in Alfalfa Hay to Gravid 
Gilts 
Alfalfa Hay (AH) is an excellent source of nutrients 
for farm animals, in particular to breeding animals; 
however, it is high in calcium (Ca) (1.40/0). When in-
cluded in swine gestation diets at elevated levels (10-50 
%), AH becomes a major contributor of Ca to the 
diet. In order to properly balance the Ca:Phosphorus 
(P) ratio expensive P supplementation is required for 
optimum performance. A portion of the Ca may not 
be available for absorption and utilization by swine; if 
not, then the quantity of P would need to be adjusted 
for optimum metabolism and for economical least 
cost diets. The study objective was to determine the 
bioavailability of Ca in AH when fed to gestating 
gilts. 
This is accomplished by measuring response criteria 
of bone breaking strength (BBS) and bone ash (BA) 
of various bones (metacarpal, metatarsal, rib, thorcic 
and coccygeal) and plasma variables (Ca,P, and Alka-
line Phosphatase (AKP» from gilts fed various levels 
of dietary Ca derived from AH. These results were 
compared to the same response from gilts fed a stan-
dard source of Ca (calcium carbonate (CC», which is 
highly available in Ca. These criteria have been shown 
to very sensitive to Ca deviations in the diet and give 
a good indication of the Ca status of the animal. The 
BBS, BA and plasma variables from the gilts fed AH 
were similar to those fed CC. The results of this study 
indicate that the bioavailability of the Ca from AH is 
similar to that dervied from CC when fed to gravid 
gilts. 
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Research Projects 
Research projects are listed by departments. An 
asterisk (II<) indicates that the project was discontinued 
in fiscal year 1988-1989. 
Administration 
01-001 
01-004 
General administration of federal fund research (D. W. 
Nelson) 
Regional research coordination, North Central Region 
(D. W. Nelson) 
Agricultural Communications 
IS-001 Dissemination of research information (G. L. Vacin) 
Agricultural Economics 
10-071 
*10-090 
10-091 
*10-093 
Impacts of transportation changes on agricultural mar-
keting and local communities (D. G. Anderson) 
Economic analysis of water management strategies in 
Nebraska (R. J. Supalla, J. B. Hassler) 
An economic analysis of risk management strategies for 
agricultural production firms (G. A. Helmers, H. D. 
Jose) 
Nebraska water allocation law and policy (1. D. Aiken) 
*10-094 Economics of range beef cattle production systems in 
Nebraska (G. H. Pfeiffer) 
*10-0% Economic analysis of factors associated with financial 
success of farmer cooperatives (M. S. Turner) 
10-097 Economics of uncertain water supplies for irrigation (M. 
E. Baker, G. A. Helmers) 
*1O-09S Evaluation of consumption, production and marketing 
changes in the crops-livestock sectors (1. F. Yanagida) 
*10-099 Economic analysis of the potential for production and 
marketing of grain sorghum in the Philippines (D. G. 
Anderson, G. Pfeiffer) 
*10-100 International trade and the macroeconomics of agricul-
ture (E. Pagoulatos) 
10-101 Determinants of farm size and structure in north central 
areas of the U.S. (G. A. Helmers, M. E. Baker, B. B. 
Johnson) 
*10-102 
10-103 
10-104 
*10-105 
Domestic and international marketing strategies for west-
ern beef (1. F. Yanagida) 
Price spreads and market structure in the beef marketing 
industry: theory and measurement (A. M. Azzam) 
Empirical evaluation of integrating fundamental and 
technical market analysis (L. H. Lutgen, 1. G. Kendrick) 
Economic consequences of alternative food and agricul-
tural policies (W. L. Miller) 
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10-106 
10-107 
1O-IOS 
Private strategies, public policies, and food system per-
formance (A. M. Azzam) 
Management information and management practices on 
Nebraska farms/ranches (H. D. Jose) 
Monitoring and analysis of farm real estate market devel-
opment in Nebraska (B. B. Johnson) 
Agricultural Engineering 
11-001 
* ll-00S 
11-044 
*11-053 
11-067 
*11-070 
*11-071 
11-072 
11-073 
11-074 
*11-075 
11-076 
11-077 
* 11-07S 
11-079 
11-0S0 
Evaluation of performance of new tractors (L. I. 
Leviticus) 
Engineering phases of tillage, land treatment and crop 
management for conservation of soil and water (H. D. 
Wittmuss) 
Improvement of thermal processes for food (M. A. Han-
na) 
Adaptive, physiological crop production models with 
controlled and natural environments (G. E. Meyer) 
Irrigation scheduling methods for efficient water and 
energy use (D. G. Watts, D. L. Martin) 
Vegetable oils as an alternative fuel for diesel engines (M. 
A. Hanna) 
Mechanics of soil erosion deposition and sediment trans-
port on croplands (1. E. Gilley, L. N. Mielke, J. F. 
Power) 
Increasing performance efficiency of agricultural tractors 
and machinery (L. L. Bashford) 
Crop productivity as limited by the rhizosphere and by 
water and nutrient use efficiencies (D. L. Martin, N. L. 
Klocke) 
Modeling responses of growing swine to environmental 
and nutritional conditions (1. A. DeShazer, A. J. Lewis) 
Drying grain to maintain quality and market value (R. O. 
Pierce) 
Influences of tillage and crop residue on soil erosion (E. 
C. Dickey, D. P. Shelton, D. E. Eisenhauer) 
Irrigation and farmstead electrical demands, load man-
agement and safety (L. E. Stetson) 
Heat transfer in food processing (R. C. Anantheswaran) 
Agricultural tractor testing board: policies and pro-
cedures (K. VonBargen, R. D. Grisso, 1. R. Gilley) 
Improving field productivity and predicting energy re-
quirements of soil-engaging equipment (R. D. Grisso, L. 
L. Bashford, L. N. Mielke) 
Agricultural Research and Develompent Center 
45-001 Field laboratory development (W. W. Sahs) 
Research Projects 
Agronomy 
12-001 Corn breeding and genetics (W. A. Compton, P. T. 
Nordquist) 
12-002 Improvement and evaluation of oats and barley (P. S. 
Baenziger) 
12-011 Properties of Nebraska soils as related to soil genesis, 
classification, survey and land use (D. T. Lewis) 
12-034 Cytogenetic studies on wheat (M. R. Morris, J. W. 
Schmidt, P. J. Mattern, V. A. Johnson) 
*12-049 Quantitative genetic investigations in plants (C. O. Gard-
ner, M. Thomas-Compton) 
12-055 Genetics, breeding and evaluation of common wheats, 
durums and triticales for Nebraska (P. S. Baenziger) 
12-072 Introduction, multiplication, evaluation, preservation, 
cataloguing and utilization of plant germplasm (D. An-
drews, K. P. Vogel) 
12-076 Evaluation of grain crop variety performance in Nebras-
ka (L. A. Nelson, R. S. Moomaw, R. W. Elmore, P. T. 
Nordquist) 
*12-077 Systems for controlling weeds with emphasis on velvet-
leaf, shattercane and leafy spurge (A. R. Martin) 
12-078 Fate of nutrients in the environment as affected by soil 
and crop management (D. H. Sander, D. T. Walters) 
12-080 Chemical aspects of nutrient movement and availability 
in sandy soils (R. C. Sorensen) 
12-089 Integrating crop culture, chemicals, and life cycles to con-
trol persistent weeds (S. Nissen, R. G. Wilson) 
12-091 Soybean physiology in varietal improvement (1. E. 
Specht) 
12-100 Nitrogen metabolism and chemical growth regulation of 
plants (L. A. Klepper) 
12-101 Environmental and morphological crop physiology (M. 
D. Clegg) 
12-102 Residue incorporation and soil disturbance effects on 
crop growth and yield (W. W. Wilhelm) 
12-103 Influence of tillage on soil physical characteristics and 
biological processes (L. N. Mielke) 
12-109 Improving nitrogen-use efficiency in conservation pro-
duction systems (1. F. Power, L. N. Mielke, W. W. Wil-
helm) 
12-110 Dynamics of water in rigid and swelling soils (D. Swart-
zendruber) 
12-114 Genetics, biochemistry, and breeding of forage sorghum 
and sudangrass (F. A. Haskins, H. 1. Gorz) 
12-116 Crop productivity as limited by the rhizosphere and by 
water and nutrient use efficiencies (C. Y. Sullivan) 
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12-125 Modeling the water use and growth of plants (1. M. Nor-
man) 
12-126 Chemistry of micaceous and feldspathic soils in Nebraska 
(D. L. McCallister) 
*12-127 Crop physiological and morphological characteristics and 
cultural practices affecting crop yield, water use and 
metabolic efficiency (1. D. Eastin, J. L. Havlin, L. A. 
Nelson, M. Witt) 
·12-132 Improving th~ forage quality of grasses (8. C. Gabrielsen, 
R. A. Britton, K. P. Vogel) 
12-135 Soil productivity and erosion (A. Jones) 
12-137 Methods to improve production of grazing livestock (B. 
E. Anderson) 
12-139 Nitrogen source utilization in crop and soil management 
systems (1. S. Schepers, J. F. Powers) 
*12-140 Fertilizer and crop management techniques for conserva-
tion-production systems (G. E. Varvel) 
12-141 Mineral element uptake, use, efficiency, and tolerance in 
sorghum and millet (R. B. Clark, J. W. Maranville, D. 
Andrews, M. D. Clegg) 
12-142 Influence of production practices on yield and grain 
quality of maize and winter wheat (S. C. Mason) 
12-144 Winter wheat germplasm development and evaluation (C. 
1. Peterson, R. A. Graybosch) 
12-145 Physical/chemical basis for microbial actiVIty and 
nutrient cycling with conservation management (1. W. 
Doran, J. F. Power, L. N. Mielke, W. W. Wilhelm, J. M. 
Skopp) 
12-146 Gene expression and senescence in the soybean leaf (P. 
Staswick) 
12-147 Microbial and nutrient factors affecting crop rotations 
(M. D. Jawson) 
12-148 Morphology and physiology of selected perennial grasses 
(L. E. Moser) 
12-149 Breeding sorghum and pearl millet for USA and develop-
ing countries (D. J. Andrews) 
12-150 Water and temperature effects on sorghum and millet as 
related to grain production and breeding (1. D. Eastin, C. 
Y. Sullivan) 
12-151 Tillage influence on crop production and physical proper-
ties of the soil surface and rhizosphere (A. J. Jones, L. N. 
Mielke) 
12-152 Renovation and improvement of Nebraska range and 
pasture (S. Waller) 
12-153 Resource efficient cropping systems for Nebraska (C. A. 
Francis) 
12-154 Agronomy and cropping systems (M. D. Clegg, S. C. 
Mason) 
12-155 
12-156 
12-157 
12-158 
12-159 
12-160 
12-161 
12-162 
*12-164 
Perennial forage grass breeding for Nebraska (K. P. 
Vogel) 
Integrated weed control in grasslands of the central plains 
(R. A. Masters) 
Physical, chemical, and biological interactions between 
mycorrhiza, soil and plants (J. R. Ellis, M. D. Jawson, L. 
N. Mielke, P. J. Shea) 
Crop rotations and manure versus conventional fertilizers 
and chemical practices (C. A. Francis, M. D. Jawson, A. 
R. Martin, S. C. Mason, J. F. Power, W. W. Sahs, P. J. 
Shea, D. T. Walters) 
Evaluation, management and utlization of maize germ-
plasm and breeding systems (B. Johnson, M. A. Thomas-
Compton, W. A. Compton) 
Increasing the efficiency of fertilizer nitrogen and 
phosphorus for grain crops (D. H. Sander) 
Impacts of soil management practices on nutrient cycling 
in the agricultural ecosystem (D. T. Walters) 
Ecological and agronomical manipulation of Nebraska 
rangeland vegetation (1. Stubbendieck) 
Structure and expression of soybean leaf storage protein 
genes (P. E. Staswick) 
12-165 Quantitative inheritance, selection theory and methods, 
and germplasm enhancement in grain sorghum (B. L. 
Johnson) 
12-166 Sorghum genotype responses to mineral element stresses 
(R. B. Clark) 
12-167 Physical factors controlling microbial aspects of move-
ment and transformation of solutes in soil (J. M. Skopp, 
J. W. Doran, M. D. Jawson) 
12-168 Analysis of genetic recombination in maize populations 
using molecular markers (W. A. Compton, M. A. 
Thomas-Compton, M. R. Morris, C. O. Gardner) 
12-169 Analysis of genetic recombination in miaize populations 
using molecular markers (W. A. Compton, M. A. 
Thomas-Compton, M. R. Morris, C. O. Gardner, P. 
Staswick, M. Walton) 
12-170 Alternative fertility sources in crop rotations (C. A. Fran-
cis, A. R. Martin, D. T. Walters, W. W. Sahs, P. 1. Shea, 
J. F. Power, S. C. Mason, M. D. Jawson, G. A. Helmers, 
T. W. Sullivan) 
12-171A Selecting wheat and other cereal grains with improved 
market quality (P. J. Mattern, P. S. Baenziger, C. J. 
Peterson) 
12-172 Studies on the physiological basis for improving efficien-
cy of nitrogen metabolism (1. W. Maranville) 
12-173 Evaluating plant nutrient needs and product quality (K. 
Frank) 
12-174 Market quality of hard wheat for domestic and interna-
tional foods (P. J. Mattern) 
12-175 
12-176 
12-177 
12-178 
12-179 
12-180 
12-181 
12-182 
12-201 
Improving the forage quality of grasses for Nebraska and 
the central great plains (K . Moore) 
Development of an economic threshold decision aid for 
weed control in soybeans (D. A. Mortensen, G. A. Wicks) 
Genetic determinants of baking quality in wheat (R. A. 
Graybosch) 
Dissipation and bioavailability of herbicides and other 
pesticides in soil (P. J. Shea) 
Improvement and evaluation of doubled haploid tech-
niques in wheat (P. S. Baenziger, C. J. Petersen, M. R. 
Morris, P. M. Mattern, R. A. Graybsoch) 
Improved producution efficiency based on increased her-
bicide application efficiency (D. A. Mortensen, K. Von-
Bargen) 
Development of profitable reduced herbicide weed man-
agement systems through integration (A. R. Martin) 
Investigating milkweed as an alternative source of fiber 
(L. A. Nelson, K. VonBargen, P. Crews, A. K. Vidaver, 
D. D. Baltensperger, J. Campbell, R. Elmore) 
Maintenance, increase and distribution of elite germ 
plasm (R. N. Mills) 
Animal Science 
13-022 
13-029 
13-036 
13-045 
13-052 
13-055 
13-058 
*13-064 
*13-066 
13-068 
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Mineral requirements of swine (A. J. Lewis) 
Genetic improvement of efficiency in the production of 
quality pork (R. K. Johnson, D. R. Zimmerman, R. J. 
Kittok) 
Improving dairy herd management practices (L. L. Lar-
son, F. G. Owen) 
Improvement of beef cattle through breeding methods 
(M. K. Nielsen) 
The requirements for and utilization of protein and 
amino acids by swine (A. J. Lewis) 
Biophysical models for poultry production systems (M. 
M. Beck, 1. A. DeShazer) 
Nutrient levels and sources for layers and turkeys (T. W. 
Sullivan) 
Physiological mechanisms and reproductive management 
of the postpartum interval and puberty in the bovine 
female (1. E. Kinder, R. J. Kittok, G. H. Deutscher) 
Pork carcass evaluation (W. T. Ahlschwede, R. K. 
Johnson, R. W. Mandigo) 
Dynamics of forage production and utilization by beef 
cattle (T. J. Klopfenstein, J. Stubbendieck, K. Von-
Bargen, T. L. Thompson, G. A. Helmers) 
Integration of comfort parameters with feed intake and 
other physiological and productivity responses in poultry 
(E. W. Gleaves) 
Research Projects 
·13-070 
13-071 
13-072 
13-073 
13-074 
·13-075 
13-077 
·13-078 
13-079 
13-080 
13-081 
·13-082 
13-083 
13-084 
13-085 
13-086 
13-087 
13-088 
13-089 
13-090 
13-091 
Control of gonadotropin secretion in boars (R. J. Kittok, 
R. K. Johnson, J. E. Kinder) 
Evaluating the utilization of grain diets fed to finishing 
cattle (R. A. Stock, R. A. Britton, T. J. Klopfenstein, T. 
L. Mader) 
Forage utilization and arnmoniation of crop residues for 
beef cows (1. K. Ward) 
Improving utilization of ensiled forage by sheep (D. R. 
Brink) 
Physiological and nutritional aspects of the postpartum 
interval to conception in dairy cattle (L. L. Larson, F. G. 
Owen) 
Factors affecting rumen lactate production and effects of 
acidosis on nutrient metabolism and absorption (R. A. 
Britton) 
Selection effectiveness for reproduction and energy 
utilization in mice (M. K. Nielsen) 
Estimation of breeding values of reproductive and other 
performance traits in swine (R. K. Johnson) 
Evaluation of management practices and traits that in-
fluence reproductive efficiency in beef cattle (J. E. 
Kinder, M. K. Nielsen) 
Factors regulating protein turnover and growth in skeletal 
muscle (S. 1. Jones, C. R. Calkins, R. A. Britton, 1. E. 
Kinder, M. G. Zeece) 
Effect of energy source and feed additives on energy 
utilization by swine (E. R. Peo, Jr., A. 1. Lewis) 
Optimum use of rangeland, pasture and crop residues in 
beef production system (T. J. Klopfenstein) 
Improving the profitability of dairy cattle production by 
use of DHIA records (1. F. Keown) 
Meat manufacturing, restructuring and processing (R. W. 
Mandigo, C. R. Calkins) 
Hormonal regulation of pituitary gonadotropin secretion 
in the bovine female (1. E. Kinder, B. D. Schanbacher) 
Economical forage based beef systems (T. J. Klopfen-
stein, R. A. Stock, R. A. Britton) 
Influence of nutrition upon the reproductive endocrine 
system of the bovine (1. E. Kinder, R. 1. Kittok) 
Physiological and management aspects of expression of 
estrus and evulation rate in swine (D. R. Zimmerman, R. 
K. Johnson, R. J. Kittok, M. M. Beck, J. A. DeShazer) 
Metabolism in chick brains: cellular aspects (M. M. Beck) 
Muscle proteolysis and meat tenderness (C. R. Calkins, S. 
1. Jones) 
Evaluation of management practices and traits that in-
13-092 
13-093 
13-094 
13-095 
13-096 
Estimation of breeding values of reproduction and other 
performance traits in swine (R. K. Johnson) 
Regulation of synthesis of LH and FSH by estradiol in 
bovine females (1. E. Kinder, H. E. Grot jan) 
Nutritional impact on gastrointestinal morphology and 
physiology (E. T. Clemens) 
Regulation of porcine leydig cell function (R. J. Kittok, J. 
E. Kinder, H. E. Grot jan) 
Forage protein characterization and utilization for beef 
cattle (T. Klopfenstein, L. Moser, T. Thompson, S. 
Waller, B. Anderson) 
Biochemistry 
15-022 
15-030 
·15-031 
·15-034 
·15-035 
·15-036 
15-039 
15-040 
15-041 
·15-042 
·15-044 
15-047 
15-048 
15-049 
15-050 
15-051 
15-052 
Biometry 
Regulation of photosynthetic processes (R. Chollet) 
Factors affecting functional leghemoglobin in legume 
nodules (R. V. Klucas) 
Structure, chemistry and metabolism of compounds toxic 
to plants (H. W. Knoche) 
Composition, architecture and functional role of the 
photosynthetic membrane (J. P. Markwell) 
Proteolytic enzymes in plant senescence and molecular 
studies on metalloproteases (F. W. Wagner) 
Factors limiting biological nitrogen fixation: leghemo-
globin and nickel (R. V. Klucas) 
Associative nitrogen fixation in nonleguminous plants (R. 
V. Klucas) 
Regulation of photosynthetic processes (J. P. Markwell) 
Genetic manipulation of RuBP carboxylase/oxygenase 
(R. J. Spreitzer) 
Identification of host resistance or susceptibility to toxins 
(H. W. Knoche) 
Regulation of pyruvate, pi dikinase activity (R. Chollet) 
Characterization of the ACTH receptor: polypeptide 
structure and life cycle (R. J. Krueger) 
Molecular control of photosynthetic energy production 
(1. P. Markwell) 
Enhancing beneficial microorganisms in the rhizosphere 
(R. V. Klucas) 
Functional hemoglobins in plants (R. V. Klucas) 
The structure of telomeres from Eup/otes crassus (C. M. 
Price) 
Chloroplast heteroplasmic suppression (R. J. Spreitzer) 
fluence reproductive efficiency (J. E. Kinder, M. K. 23-001 Applications of statistics to research in agriculture (D. B. 
Marx, W. W. Stroup, R. F. Mumm, A. M. Parkhurst, K. 
Eskridge) 
Nielsen) 
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23-002 Statistical computing methodology for research planning 
and analysis (W. W. Stroup) 
Center for Agricultural Meteorology and Climatology 
27-002 
27-()()3 
27-004 
27-005 
27-006 
44-030 
Chemistry of atmospheric deposition - effects on agricul-
ture, forestry, surface waters and materials (S. B. Verma) 
Exchange of carbon dioxide and other atmospheric traces 
gases in vegetated ecostystems (S. B. Verma) 
Spectral radiation techniques to estimate productivity and 
water stress in vegetation (B. L. B1ad) 
A climate data base and model for estimating crop yields 
(K. G. Hubbard) 
Environmental and genotypic control of assimilate alloca-
tion in crops (M. D. Clegg, J. D. Eastin, J. W. Maran-
ville, G. E. Meyer, S. B. Verma, F. W. Wagner) 
The effect of microclimate on plant pests in a semiarid en-
vironment (A. Weiss) 
Consumer Science and Education 
*92-011 
92-013 
92-014 
92-015 
Relationship of perceptions of solar and earth sheltered 
systems to behavior of housing intermediaries (E. R. 
Combs) 
Economic, social, psychological and health consequences 
of the housing decisions of rural families (E. R. Combs) 
Changes in the economic well-being of Nebraska families, 
1981-1986 (E. P. Davis) 
Understanding problems and possibilities of independent 
living for the rural elderly (E. R. Combs) 
Entomology 
*17-030 
17-033 
*17-034 
17-039 
17-041 
17-042 
17-043 
'17-044 
17-045 
Pest management strategies for leafhoppers, spittlebugs, 
and aphids on alfalfa (G. R. Manglitz) 
Ecology and control of stable flies and horse flies around 
confined livestock (I. L. Berry, J. J. Petersen, G. D. 
Thomas, C. B. Gilbertson) 
Insects affecting tree and shrub plantings in Nebraska (J. 
A. Jones) 
Factors affecting the population ecology of a rangeland 
grasshopper, Phoetaliotes nebrascensis (Thomas) (A. 
Joern) 
Improvement of legume and grass insect control (S. D. 
Danielson) 
Cytogenetic factors associated with the development of 
aphid biotypes (Z B Mayo) 
Ecology and management of soil insects in corn and soy-
beans (L. J. Meinke) 
European corn borer tunneling, stalk rot, water stress, 
and corn plant physiology (T. O. Holtzer, J. F. Witkow-
ski, J. M. Norman, D. S. Wysong) 
Black fly damage thresholds, biology and control (K. P. 
Pruess) 39 
17-047 Spatial dynamics of leafhopper pests and their manage-
ment on alfalfa (S. D. Danielson) 
Environmental Programs 
25-001 
25-002 
Continuing participation in the national agricultural pest-
icide impact assessment program (R. E. Gold, S. T. Kam-
ble) 
Burlington Northern Foundation water quality project 
(R. E. Gold) 
Food Processing Center 
19-001 Construction/Renovation and Equipping of Food Pro-
cessing Center/Transportation and Marketing Center (D. 
H. Vanderholm, J. A. Benson, B. Carpenter, H. 
Schrader, C. E. Walker) 
Food Science and Technology 
16-027 
16-033 
*16-040 
16-041 
16-042 
16-043 
16-044 
16-045 
16-046 
16-047 
16-048 
16-049 
16-050 
Food quality and energy usage in food service systems mi-
crowave and convection thermal processing (J. Rupnow) 
Marketing and delivery of quality cereals and oilseeds in 
domestic foreign markets (L. B. Bullerman) 
Analytical methods for food process control and mea-
surement of processing induced changes (R. L. Wehling) 
Factors affecting protein functional and nutritional pro-
perties (M. G. Zeece) 
Molds and mycotoxins in foods and feeds (L. B. Buller-
man) 
Occurrence, detection, and control of pathogenic bacteria 
in foods (M. B. Liewen) 
Role of cathepsins Hand L in muscle protein degradation 
(M. G. Zeece) 
Enzymatic modification and bioprocessing of food and 
food wastes (K. M. Shahani) 
Studies on naturally occurring substances that affect the 
nutritional quality of new food plants (J. H. Rupnow) 
The isolation and development of antioxidants from plant 
sources (S. L. Cuppett) 
Development of new processes and technologies for the 
processing of poultry products (G. W. Froning) 
Utilization of cereal grains and waste products for exotic 
mushroom and fungal biomass production (L. B. Buller-
man, S. L. Cuppett, W. L. Gauger, M. A. Hanna, R. D. 
Uhlinger) 
Genetics and physiology of Streptococcus thermophilus 
(R. W. Hutkins) 
Forestry, Fisheries and Wildlife 
26-001 Impact of erosion silt and sedimentation on fish popula-
tions (E. J. Peters) 
Researelt Pr&Jeets 
*26-003 
*26-004 
26-006 
26-007 
26-008 
26-009 
26-010 
26-011 
Biology and control of the Zimmerman pine moth and 
other insect pests of forests in Nebraska (M. O. Harrell) 
Management and biology of birds and rodents in agricul-
tural systems (R. J. Johnson) 
Interactions of wildlife and agricultural systeJru; in 
Nebraska (R. M. Case, J. R. Brandle) 
Integrated rodent control in Nebraska (R. M. Timm) 
Forest tree improvement-selection, breeding and investi-
gation of gene control and structure (S. G. Ernst) 
Strategies and procedures for advanced generation breed-
ing of N.C. forest species (S. G. Ernst, D. F. 
VanHaverbeke) 
Effects of water stress on growth and survival of certain 
deciduous tree species in Nebraska (M. R. Kuhns) 
Windbreak shelter effects (J. R. Brandle) 
Horticulture 
20-036 Genetics, breeding and cultural interactions of dry edible 
beans (Phaseo/us vulgaris L.) (D. P. Coyne, 1. R. Stead-
man, A. K. Vidaver, D. S. Nuland) 
20-037R Weather and climate research for agricultural decision 
making in the North Central Region (K. Hubbard) 
*20-039 
20-040 
20-044 
20-045 
*20-047 
20-048 
20-049 
Improvement, propagation and culture of selected 
Nebraska wildflowers (S. S. Salac, J. B. Fitzgerald) 
Genetic improvement of beans (Phaseo/us vulgaris L.) for 
yield, pest resistance and nutritional value (p. P. Coyne, 
M. L. Schuster, M. R. Steadman) 
Breeding turfgrasses for the Central Great Plains (T. P. 
Riordan) 
Cold hardiness evaluation, selection, propagation and 
production of woody plants for Nebraska (W. A. Gustaf-
son) 
Turfgrass ET rates, canopy resistance, and drought 
avoidance mechanisms (R. C. Shearman, E. J. Kin-
bacher) 
Influence of nitrogen and sulfur on growth and develop-
ment of ornamental plants (E. T. Paparozzi) 
Cultivar evaluation and post harvest characteristics of 
selected horticultural crops (R. D. Uhlinger) 
Human Development and the Family 
93-018 
*93-019 
*93-020 
Farm wives external employment, family economic pro-
ductivity and family functioning (P. Knaub) 
Strengths and stresses of rural and urban Nebraska 
families (J. D. DeFrain) 
Rural families and loneliness-incidence, extent, factoral 
relationship and coping strategies (J. C. Woodward) 
40 
93-021 
93-022 
93-023 
Work and the family: perceptions of rural families and 
families of remarriage (P. Knaub) 
Familial and environmental support for persons with 
severe disabilities in non-metropolitan areas of the mid-
west (L. Schwab) 
The social and psychological aftermath of serious motor 
vehicle accidents (1. DeFrain) 
Human Nutrition and Food Service Management 
91-020 
91-025 
*91-026 
91-027 
91-028 
*91-029 
*91-030 
91-031 
Nutrient bioavailability - a key to human nutrition (C. V. 
Kies) 
Modification of human diets designed to affect lipid 
metabolism (C. V. Kies) 
Communication strategies to improve nutritional prac-
tices of adolescents (N. M. Betts) 
Nutrition problems of the elderly in southeast Nebraska 
and methods of changing food behavior (N. M. Betts) 
Changes in dietary intake produced by social environment 
(N. M. Betts) 
Palatability, acceptability and safety of food products 
and techniques used to prepare and preserve (P. Staats, 
A. Brenner) 
Development of educational models focusing on the 
changing management skills needed by practicing dieti-
tians (A. L. Hay, A. M. Brenner) 
Utilization of nutrients in humans as influenced by cur-
rent and projected dietary practices (C. V. Kies) 
Northeast Research and Extension Center 
42-007 
42-009 
42-010 
42-011 
42-012 
42-013 
42-014 
42-015 
Feedlot management and production considerations for 
the cattle feeder (T. L. Mader, R. A. Britton, H. D. Jose) 
Impact of integrated crop management practices on Euro-
pean corn borer and related stalk boring insects (J. F. 
Witkowski) 
Improving feeder pig performance (M. C. Brumm) 
Increasing fertilizer use efficiency in northeast Nebraska 
(C. A. Shapiro) 
Conservation of soil and water utilizing interrow cultiva-
tion techniques (W. L. Kranz) 
Integrated crop production systems for northeast 
Nebraska (R. S. Moomaw) 
Biology and control ofthe european corn borer, bean leaf 
beetle and other selected insects in northeast Nebraska (J. 
F. Witkowski) 
Interpretation of swine enterprise records for increased 
understanding of profitability relationships (T. A. 
Powell) 
Panhandle Research and Extension Center 
*20-034 
44-004 
44-005 
44-012 
44-016 
44-020 
44-024 
44-028 
44-029 
44-031 
44-032 
44-033 
44-034 
44-035 
44-036 
44-037 
44-038 
44-039 
44-040 
Quality and nutritive value of processed potatoes (R. B. 
O'Keefe) 
Fertilizer and manure application for production of con-
tinuous corn (F. N. Anderson) 
Testing hybrids and varieties of small grains, corn, 
sorghum, and other crops as needed for adaptation to 
western Nebraska (D. D. Baltensperger) 
Improvement of millet, corn and sorghum production by 
breeding and cultural studies (D. D. Baltensperger) 
Weed control for western Nebraska irrigated crops and 
rangelands (R. G. Wilson, Jr.) 
Efficient use of limited water supplies (C. D. Yonts, J. A. 
Smith, D. S. Nuland) 
Bionomics and management of selected insect pests in the 
Nebraska Panhandle (A. F. Hagen) 
Reduction of corn losses caused by nematodes in the 
North Central Region (E. D. Kerr, D. S. Wysong) 
Machinery requirements and water management of con-
servation tillage for irrigated row crops in the Nebraska 
Panhandle (J. A. Smith, C. D. Yonts) 
Transplanting sugarbeets and other vegetable crops (J. A. 
Smith, C. D. Yonts, R. G. Wilson, E. D. Kerr, J. G. 
Robb) 
Variety evaluation and culture of selected horticultural 
crops in western Nebraska (D. S. Nuland) 
Improvement of potatoes for production in Nebraska (R. 
B. O'Keefe) 
Introduction, maintenance, evaluation, and utilization of 
plant germplasm (D. D. Baltensperger) 
Feed resources and beef production systems in western 
Nebraska to optimize total efficiency (1. G. Rush, B. 
Weichenthal) 
Control of Heterodera schachtii and Cercospora beticola 
on sugar beet in the Nebraska panhandle (E. D. Kerr) 
Development of dryland cropping systems for western 
Nebraska (D. A. Martin) 
Cultural and nutrient investigations for crops in western 
Nebraska (F. N. Anderson) 
Marketing alfalfa in the western region: structural 
analyses strategies and issues (J. Robb) 
Influence of grazing frequency and date on Nebraska 
Sandhills vegetation (P. E. Reece, 1. T. Nichols) 
Plant Pathology 
*21-001 Plant disease survey and special investigations (M. G. 
Boosalis, D. S. Wysong, 1. E. Watkins) 
41 
*21-003 
*21-005 
*21-006 
*21-010 
21-012 
21-015 
*21-021 
21-022 
21-023 
*21-034 
21-036 
21-037 
21-038 
21-039 
21-040 
21-041 
21-042 
21-043 
Detection and control of virus diseases in Nebraska (L. C. 
Lane) 
Control of cephalosporium stripe of wheat, Rhizoctonia 
solani of sugar beets and soilborne diseases (M. G. 
Boosalis, J. E. Watkins, B. L. Doupnik, G. A. Wicks, D. 
H. Yocom, E. D. Kerr) 
Determine etiology of stem diseases of cottonwood, 
honeylocust, and pines (M. G. Boosalis, G. W. Peterson, 
J. W. Riffle) 
Plant pathology outstate testing (M. G. Boosalis, D. S. 
Wysong, J. E. Watkins) 
Electron microscopy in agricultural research (W. G. 
Langenberg, M. K. Brakke, E. M. Ball) 
Epidemiology of diseases of bean and other vegetables in 
Nebraska (J. R. Steadman) 
Characterization and genetics of bacterial plant patho-
gens and related bacteria (A. K. Vidaver) 
Biological control of soil-borne plant pathogens in inte-
grated crop management systems (G. Yuen, G. Wicks, D. 
H. Yocom) 
Detection, survival, and control of plant pathogenic bac-
teria on seeds and other plant parts (A. K. Vidaver) 
Genetics and genome of a eukaryotic algal virus (J. L. 
VanEtten) 
Host-parasite interactions between fungal pathogens and 
their hosts (J. E. Partridge) 
Fungicide management strategies for control of rusts, leaf 
spots, and blights of grass hosts (J. E. Watkins) 
Use of recombinant DNA technology to study population 
genetics of soybean cyst nematode (T. O. Powers) 
Reduction of corn losses caused by nematodes in the NC 
region (T. O. Powers) 
DNA replication and gene expression of chlorella viruses 
(J. L. VanEtten) 
Pathogenic determinants of phytopathogenic fungi (M. 
B. Dickman) 
Characterization and genetics of bacterial plant patho-
gens and endohpytic bacteria (A. K. Vidaver) 
Detection and properties of plant viruses of Nebraska (L. 
C. Lane) 
Roman L. Hruska U. S. Meat Animal Research Center 
46-001 
46-002 
46-004 
Development and operation of the U. S. Meat Animal 
Research Center (D. Laster) 
Improvement of beef cattle through breeding methods (R. 
M. Koch, L. V. Cundiff, K. E. Gregory) 
Improvement of beef cattle through breeding methods 
(germ plasm evaluation) (L. V. Cundiff, R. M. Koch) 
Research Projects 
46-007 
46-009 
46-010 
46-011 
Improvement of beef cattle through breeding methods (K. 
E. Gregory, L. V. Cundiff, R. M. Koch) 
Genetic improvement of efficiency in the production of 
quality pork (L. D. Young, G. E. Dickerson, K. A. 
Leymaster, R. M. Koch) 
Increased efficiency of lamb production (K. A. 
Leymaster, L. D. Young, G. E. Dickerson, R. M. Koch) 
Construction of Center for Advanced Studies in Food 
Animal Health at Clay Center (D. H. Vanderholm, 1. A. 
Benson, B. Carpenter, H. A. Schrader, R. G. White) 
South Central Research and Extension Center 
48-003 
48-004 
·48-005 
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Reece, P. E., R. P. Bode, and S. S. Waller 
Vigor of needleandthread and blue grama after four years of 
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Management 41 :287-291. 
Rocheford, T. R., D. 1. Sammons, and P. S. Baenziger 
Planting date in relation to yield and yield components of wheat 
in the Middle Atlantic region. Agronomy Journal 80:30-34. 
Roder, W., S. C. Mason, M. D. Clegg, J. R. Doran, and K. R. Kniep 
Plant and microbial responses to sorghum-soybean cropping sys-
tems and fertility management. Soil Science Society of America 
Journal 52:1337-1342. 
Roder, W., S. S. Waller, and J. Stubbendieck 
Allelopathic effects of sandbur leachate on switchgrass germina-
tion: observations. Journal of Range Management 41 :86-87. 
Rzewnicki, P. E., R. Thompson, G. W. Lesoing, R. W. Elmore, 
C. A. Francis, A. M. Parkhurst, and R. S. Moomaw 
On-farm experiment designs and implications for locating 
research sites. American Journal of Alternative Agriculture 
3:168-173. 
Sander, D. H. and B. Eghball 
Effect of fertilizer phosphorus particle size on phosphorus effi-
ciency. Soil Science Society of America Journal 52:868-873. 
Staswick, P. E. 
Soybean vegetative storage protein structure and gene expres-
sion. Plant Physiology 87:250-254. 
Stecker, J., D. H. Sander, F. N. Anderson, and G. A. Peterson 
Phosphorus fertilizer placement and tillage in a wheat-fallow 
cropping sequence. Soil Science Society of America Journal 
52:1063-1068. 
Weimer, M. R., B. A. Swisher, and K. Vogel 
Metabolism as a basis for inter- and intra-specific atrazine 
tolerance in warm-season grasses. Weed Science 36:436-440. 
Wicks, G. A., P. T. Nordquist, and 1. W. Schmidt 
Response of winter wheat (Triticum aestivum) to herbicides. 
Weed Science 35:259-262. 
Wicks, G. A., D. E. Smika, and G. W. Hergert 
Long-term effects of no-tillage in a winter wheat (Triticum 
aestivum)-sorghum (Sorghum bicolor)-fallow rotation. Weed 
Science 36:384-393. 
Wilhelm, W. W. and L. N. Mielke 
Winter wheat growth in artificially compacted soil. Canadian 
Journal of Soil Science 68:527-536. 
Wilson, R. G. 
Cyanazine residues on fieldbeans (Phaseolus vulgaris) as a 
replant crop. Weed Technology 2:28-30. 
Zaiter, H. Z., D. P. Coyne, and R. B. Clark 
Genetic variation, heritability, and selection response to iron-
deficiency chlorosis in dry beans. Journal of Plant Nutrition 
11 :739-746. 
Zemetra, R. S. and R. Morris 
Effects of an intercultivaral chromosome substitution on winter-
hardiness and vernalization in wheat. Genetics 119:453-456. 
Book Chapters 
Francis, C. A. 
Genetic and agronomic improvement of mixed cropping sys-
tems: research on component technology, p. 1-17. In: U. S. 
Gupta (ed.), Problems in Crop Physiology, Vol II. Oxford and 
IBH Publishing Co., New Delhi. 
Olson, R. A. and D. H. Sander 
Corn Production, p. 639-696. In: G. F. Sprague (ed.), Corn and 
Corn Improvement. American Society of Agronomy Monograph 
No. 18, Third Edition. American Society of Agronomy-Crop 
Science Society of America-Soil Science Society of America, 
Madison, Wisconsin. 
Power, J. F. and J. W. Doran 
Role of crop residue management in nitrogen cycling and use, 
Chapter 6, p. 101-113. In: W. L. Hargrove, B. Ellis, T. 
Cavalieri, R. C. Johnson, and R. Reginato (eds.), Cropping 
Strategies for Efficient Use of Water and Nitrogen. Special Pub-
lication 51. American Society of Agronomy-Crop Science Socie-
ty of America-Soil Science Society of America, Madison, 
Wisconsin. 
Sander, D. H., W. H. Allaway, and R. A. Olson 
Modification of nutritional quality of environment and produc-
tion practices, p. 45-82. In: R. A. Olson (ed.), Nutritional 
Quality of Cereal Grains: Genetic and Agronomic Improvement. 
American Society of Agronomy Monograph No. 28. American 
Society of Agronomy, Crop Science Society of America-Soil 
Science Society of America, Madison, Wisconsin. 
Wilson, R. G. 
Biology of weed seeds in the soil, p. 25-39. In: M. Altieri and 
M. Z. Liebman (eds.), Weed Management in Agrosystems: Eco-
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M.S. Theses 
Aiken, R. M. 
Water and nitrogen relations of alfalfa, corn and soybeans on 
farm using low-input management systems. (M. D. Jawson and 
C. A. Francis, Advisors) 
Blue, E. N. 
The influence of planting date, seeding rate, and phosphorus ap-
plication rate on yield and growth of 'Brule' wheat. (S. C. 
Mason, Advisor) 
Flessner, T. R. 
Propagation, establishment, and ecological characteristics of 
Penstemon haydenii S. Watson. (1. Stubbendieck, Advisor) 
Florez-Mendoza, F. 
Impacts of climatic change on agricultural crop patterns. (K. G. 
Hubbard, Advisor) 
Mohamed, M. S. 
Millet-soybean rotation and nitrogen fertilizer effects on millet 
productivity. (M. D. Clegg, Advisor) 
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Rasmussen, S. D. 
Crop response to root plowing along multirow field and border 
windbreaks. (1. Skopp, Advisor) 
Roberson, K. G. 
Tillage, P source and method, and cultivation effects in con-
tinuous irrigated corn cropping systems. (D. Sander, Advisor) 
Sagar, R. M. 
Estimation of corn canopy temperature and water budget using 
automated weather station data. (K. G. Hubbard, Advisor) 
Sorenson, B. A. 
Effects of tillage, corn and wheat residue, and application time 
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cedures in maize. (W. A. Compton and W. C. Youngquist, Ad-
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High density sorghum production for late plantings in eastern 
Nebraska. (1. W. Maranville, Advisor) 
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Soil mobility, octanol-water coefficients, and degradation of six 
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Strategies of nitrogen efficiency among landrace and 
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sions in Clay County Nebraska. (D. T. Lewis, Advisor) 
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A search for metribuzin tolerance in fieldbeans (Phaseolus 
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Mu'azu, S. 
Soil compaction characterization and influence on plant nutrient 
uptake under different soil conditions. (1. Skopp, Advisor) 
Navarro-Guerrero, E. 
Progress from ear-to-row selection in two corn (Zea mays L.) 
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Evaluation of laboratory procedures for prediction of available 
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Canopy architecture contributions to hot spot reflectance. 
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A bidirectional reflectance model for non-random canopies. 
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Maximizing cereal crop production in Botswana during years of 
drought. (M. D. Clegg, and F. A. Haskins, Advisors) 
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Anderson, B., J.K. Ward, K.P. Vogel, M.G. Ward, H.J. Gorz, and 
F.A. Haskins 
Forage quality and performance of yearlings grazing switchgrass 
strains selected for differing digestibility. Journal of Animal 
Science 66:2239-2244. 
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Nonchemical opportunities for improving feed quality of crop 
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Bartle, S.J., O.A. Turgeon, Jr., R.L. Preston, and D.R. Brink 
Procedural and methematical considerations in urea dilution 
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A modified reduced nocturnal temperature regimen for early 
weaned pigs. Journal of Animal Science 66:1067-1072. 
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Clanton, C.J., C.B. Gilbertson, D.D. Schulte, and E.R. Peo, Jr. 
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Danielson, D.M. 
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Effect of sex ratio of the birth litter on subsequent reproductive 
performance of gilts. Journal of Animal Science 66:595-598. 
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Science 67:318-328. 
Maki, A.A., M.M. Beck, E.W. Gleaves, and J.A. DeShazer 
Thermoregulatory responses of laying hens under cyclic environ-
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Journal of Comparative Biochemistry and Physiology 
89A:475-479. 
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Mini Review. Physiology of the dik-dik antelope. Journal of 
Comparative Biochemistry and Physiology 9IA:I-8. 
Morgan, J.B., C.R. Calkins, and R.W. Mandigo 
Effect of trim level, cooking method, and chop type on lipid re-
tention, caloric content, and cholesterol level in cooked pork. 
Journal of Food Science 53:1602-1604. 
Shelton, D.P. and M.C. Brumm 
Reduced nocturnal temperatures in a swine nursery - a modified 
regimen. Transactions of the American Society of Agricultural 
Engineers 31: 888-891. 
Stumpf, T.T., M.L. Day, P.L. Wolfe, M.W. Wolfe, A.C. Clutter, 
R.J. Kittok, and J.E. Kinder 
Feedback of 17 beta-estradiol on secretion of luteinizing hor-
mone during different seasons of the year. Journal of Animal 
Science 66:447-451. 
Wang, J.Y., C.B. Hafi, and L.L. Larson 
Endocrine responses and estrous activity in Holstein heifers fed 
supplemental beta-carotene. Theriogenology 29:731-742. 
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Effect of supplemental beta-carotene on luteinizing hormone 
released in response to gonadotropin-releasing hormone 
challenge in ovariectomized Holstein cows. Journal of Dairy 
Science 71 :498-504. 
Wang, J.Y., F.G. Owen, and L.L. Larson 
Effect of beta-carotene supplementation on reproductive perfor-
mance of lactating Holstein cows. Journal of Dairy Science 
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Whittier, J.C., D.C. Clanton, and G.H. Deutscher 
Effect of post-partum levels of nutrition on productivity of 
2-year-old heifers. Animal Production 47:59-64. 
Whittier, J.C., D.C. Clanton, and G.H. Deutscher 
Effect of varying weight gain during the last trimester of gesta-
tion on productivity of beef heifers. Animal Production 
47:53-57. 
Book Chapters 
Calkins, C.R. 
Pork in the human diet, p. 5-1 through 5-24. In: Pork Technical 
Reference Manual. National Live Stock and Meat Board, New 
York. 
Conrad, J.R. and T.J. Klopfenstein 
Role in livestock feeding - greenchop, silage, hay and dehy, p. 
539-551. In: A.A. Hanson, D.K. Barnes, and R.R. Hill, Jr. ' 
(eds.), Alfalfa and Alfalfa Improvement - Agronomy 
Monograph No. 29. American Society of Agronomy, Madison, 
Wisconsin. 
Mandigo, R.W. 
Developments in meat science, p. 297-317. In: R. Lawrie (ed.), 
Restructured Meats. Elsevier Applied Science Publishers Ltd., 
Barking, England. 
M.S. Theses 
Da Gama, L. T. 
Genetic and environmental effects on incidence and causes of 
lamb mortality. (G. E. Dickerson, Advisor) 
Gramlich, S. M. 
Grain hybrids and starch utilization in ruminants. (R. A. Brit-
ton, Advisor) 
Morgan, J. B. 
The effect of trim level, cooking method and chop type on lipid 
migration and retention, caloric content and cholesterol level in 
cooked pork. (C. R. Calkins, Advisor) 
Poppert, G. L. 
The role of roughage in feedlot diets. (T. L. Mader, Advisor) 
Rhynalds, C. D. 
The relationship between calcium dependent protease I, II, CDP 
inhibitor and growth rate in beef cattle. (C. R. Calkins, Ad-
visor) 
Ph.D. Dissertations 
Green, R. D. 
Output/input differences among Bos indicus - Bos taurus and 
Bos taurus Bos taurus sources of germ plasm. (G. E. Dickerson 
and L. Cundiff, Advisors) 
Hansen, B. C. 
Protein levels for growing boars, barrows and gilts. (A. J. 
Lewis, Advisor) 
PublicatioDS 
Hatfield, P. G. 
Forage intake: I. forage intake of lactating beef cows differing 
in production; II. methods of administering ytterbium for 
estimating fecal output. (D. C. Clanton, Advisor) 
Lewis, J. M. 
Biological and economic interactions between intensive and ex-
tensive beef production systems. (T. J. Klopfenstein, Advisor) 
Maki, A.A. 
Ion involvement in thermoregulation in laying hen brain. 
(M. M. Beck, Advisor) 
Mohd-Yusuff, M. K. 
Potential selection response in composite and parental sheep 
breeds (G. E. Dickerson and L. D. Young, Advisors) 
Oliveros, B. A. 
Ammonia and (or) calcium hydroxide treatment of corn stover. 
(R. A. Britton, Advisor) 
Biochemistry 
Journal Articles 
Budde, R.J.A. and R. Chollet 
Regulation of enzyme activity in plants by reversible phos-
phorylation. Physiologia Plantarum 72:435-439. 
Chastain, C.J. and R. Chollet 
Incorporation of "CO, into C. acids by leaves of C,-C. inter-
mediate and C, species of Moricandia and Panicum at the CO, 
compensation concentration. Planta 173:411-418. 
Chen, Z., C. J. Chastain, S. R. AI-Abed, R. Chollet, and 
R. J. Spreitzer 
Reduced CO,/O, specificity of ribulosebisphosphate 
carboxylase/oxygenase in a temperature-sensitive mutant of 
Chlamydomonas. Proceedings of the National Academy of 
Sciences (USA) 85:4696-4699. 
Emmons, G. T., J. S. Pyrek, R. Dam, M. Martin, K. Kudo, and 
G. J. Schroepfer 
5 a-Cholest-8(l4)-en-3-01-15-one, A potent regulator of 
cholesterol metabolism. Occurrence in rat skin. Journal of Lipid 
Research 29:1039-1054. 
Jiao, J.-A. and R. Chollet 
Light/dark regulation of maize leaf phosphoenolpyruvate 
carboxylase by in vivo phosphorylation. Archives of 
Biochemistry and Biophysics 261 :409-417. 
Krueger, R.J. and N. R. Orme-Johnson 
Evidence for the involvement of a labile protein in stimulation 
of adrenal steroidogenesis under conditions not inhibitory of 
protein synthesis. Endocrinology 122:1869-1875. 
Markwell, J. P. and T. S. Chelgren 
Chlorophyll expression varies with development state in the 
temperature-sensitive ch4 mutation of Melilotus abla. Plant 
Physiology 87: 172-175. 
Markwell, J. P., L. G. Frakes, E. C. Brott, J. Osterman, and 
F. W. Wagner 
Aspergillus niger mutants with increased glucose oxidase produc-
tion. Applied Microbiology and Biotechnology 30:166-169. 
Roeske, C.A., R. M. Kutny, R. J. A. Budde, and R. Chollet 
Sequence of the phosphothreonyl regulatory site peptide from 
inactive maize leaf pyruvate, orthophosphate dikinase. Journal 
of Biological Chemistry 263 :6683-6687. 
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Spreitzer, R. J., S. R. AI-Abed, and M. J. Huether 
Temperature-sensitive, photosynthesis-deficient mutants of 
Chlamydomonas reinhardtii. Plant Physiology 86:773-777. 
Spreitzer, R. J., T. Brown, Z. Chen, D. Zhang, and S. R. AI-Abed 
Missense mutation in the Chlamydomonas chloroplast gene that 
encodes the Rubisco large subunit. Plant Physiology 86:987-989. 
Sundaram, S., A. Arunakumari, and R. V. Klucas 
Characterization of Azospirilla isolated from seeds and roots of 
turf grass. Canadian Journal of Microbiology 34:212-217. 
Suzuki, Y., S. J. Danko, Y. Kono, J. M. Daly, H. W. Knoche, and 
S. Takeuchi 
Studies on the conformations of PM-toxin, the host-specific 
corn pathotoxin produced by Phyllosticta aydis. Agricultural 
and Biological Chemistry (Tokyo) 52:15-24. 
Wagner, F. W. 
Preparation of metal-free enzymes. Methods in Enzymology, 
158: 21-23. 
Book Chapters 
Klucas, R. v., V. Ramesh, L. L. Shearman, and L. L. Saari 
Ferric leghemoglobin reductase from soybean root nodules, p. 
637. In: H. Bothe, F. J. de Bruijn and W. E. Newton, (eds.) 
Nitrogen fixation: hundred years after. Gustav Fischer Verlag. 
Saari, L. L., K. D. Martin, W. Guang-Xin, T. Wang, L. J. Parkhurst, 
and R. V. Klucas 
Oxygen, carbon monoxide, and azide binding to the eight com-
ponents of soybean leghemoglobin, p. 642. In: H. Bothe, F. J. 
de Bruijn, and W. E. Newton, (eds.) Nitrogen fixation: hundred 
years after. Gustav Fischer Verlag. 
M.S. Theses 
Donghong, Z. 
Evidence for informational suppression in the chloroplast of 
Chlamydomonas reinhardtii. (R. J. Spreitzer, Advisor) 
Sun, G. 
Chloroplast thylakoid protein phosphatase in wheat. 
(1. P. Markwell, Advisor) 
Kevin A. M. 
Activation of the ACTH receptor by microaggregation. 
(R. J. Krueger, Advisor) 
Biometry 
Journal Articles 
AI-Quadhy, W., R. Morris, R. F. Mumm, and M. A. Hanna 
Chromosomal locations of genes for traits associated with lodg-
ing in winter wheat. Crop Science 28:631-635. 
Crossa, 1., C. O. Gardner, and R. F. Mumm 
Heterosis among populations of maize (Zea mays L.) with dif-
ferent levels of exotic germplasm. Theoretical and Applied 
Genetics 73:445-450. 
Johnson, B. E., 1. P. Dauer, and C. O. Gardner 
A model for determining weights of traits in simultaneous multi-
trait selection. Applied Mathematical Modelling 12:556-564 
Johnson, B. E., C. O. Gardner, and K. C. Wrede 
Application of an optimization model to multi-trait selection. 
Crop Science 28:723-728. 
Johnson, S. K., G. H. Deuscher, and A. M. Parkhurst 
Relationships of pelvic structure, body measurements, pelvic area 
and calving difficulty. Journal of Animal Science 66:1081-1088 
Knaub, P. K., D. Abbott, W. H. Meredith, and A. M. Parkhurst 
Perceptions of stress associated with wives' off-farm employment. 
Home Economics Research Journal 17:86-94 
Center for Agricultural Meteorology and 
Climatology 
Journal Articles 
Aceves-Navarro, L. A., K. G. Hubbard, and D. A. Wilhite 
Group calibration of silicon cell pyranometers for use in an 
automated network. Journal of Atmospheric and Oceanic Tech-
nology 5:875-879. 
Bauer, A., R. Garcia, E. T. Kanemasu, B. L. Blad, J. L. Hatfield, 
D. J. Major, R. 1. Reginato, and K. G. Hubbard 
Effect of latitude on phenology of "Colt" winter wheat. Agri-
cultural Meteorology 44:131-140. 
Blad, B. L., A. Bauer, J. L. Hatfield, E. T. Kanemasu, D. J. Major, 
R. J. Reginato, and K. G. Hubbard 
Influence of water and nitrogen levels on canopy temperatures 
of winter wheat grown in the North American Great Plains. 
Agricultural Meteorology 44:159-174. 
Garcia, R., E. T. Kanemasu, B. L. Blad, A. Bauer, J. L. Hatfield, 
D. J. Major, R. J. Reginato, and K. G. Hubbard 
Interception and use efficiency of light in winter wheat under 
different nitrogen regimes. Agricultural Meteorology 44:175-186. 
Hatfield, J. 1., A. Bauer, E. T. Kanemasu, D. J. Major, B. L. Blad, 
R. J. Reginato, and K. G. Hubbard 
Yield and water use of winter wheat in relation to latitude, ni-
trogen and water. Agricultural Meteorology 44:187-195. 
Hubbard, K. B., A. Bauer, B. L. Blad, J. L. Hatfield, 
E. T. Kanemasu, D. J. Major, R. J. Reginato, and S. B. Verma 
Monitoring the weather at five winter wheat experimental field 
sites. Agricultural Meteorology 44: 117-130. 
Major, D. 1., B. L. Blad, A. Bauer, J. L. Hatfield, K. G. Hubbard, 
E. T. Kanemasu, and R. J. Reginato 
Winter wheat grain yield response to water and nitrogen on the 
North American Great Plains. Agricultural Meteorology 
44:141-150. 
Major, D. J., B. L. Blad, A. Bauer, J. L. Hatfield, K. G. Hubbard, 
E. T. Kanemasu, and R. J. Reginato 
Seasonal patterns of winter wheat phytomass as affected by 
water and nitrogen on the North American Great Plains. Agri-
cultural Meteorology 44:151-158. 
Meyer, S. J., K. G. Hubbard, and D. A. Wilhite 
Improving projected potential evapotranspiration estimates using 
National Weather Service forecasts. Journal of Applied Meteor-
ology 27:1183-1188. 
Reginato, R. J., J. L. Hatfield, A. Bauer, K. G. Hubbard, B. L. Blad, 
E. T. Kanemasu, D. J. Major, and S. B. Verma 
Winter wheat response to water and nitrogen in the North 
American Great Plains. Agricultural Meteorology 44:105-116. 
Weiss, A. 
Contact angle of water droplets in relation to leaf water poten-
tia!. Agricultural and Forest Meteorology 43 :251-259. 
Weiss, A., and J. G. Robb 
Systems and the business of agriculture. Journal of Production 
Agriculture 1:230-234. 
Weiss, A., D. 1. Lukens, and 1. R. Steadman 
A sensor for the direct measurement of leaf wetness: construc-
tion techniques and testing under controlled conditions. Agricul-
tural and Forest Meteorology 43:241-249. 
Book Chapters 
Hubbard, K. G., S. J. Meyer, J. J. Schmidt, and J. R. Hines 
The use of climate information to support irrigation scheduling, 
p. 264-293. In: P. E. Fischbach (ed.), Irrigation Scheduling-
Management Handbook. Cooperative Extension Service, Insti-
tute of Agriculture and Natural Resources, University of Ne-
braska, Lincoln, Nebraska. 
Wilhite, D. A. 
The Ogallala Aquifer and carbon dioxide: are policy responses 
applicable?, p. 353-373. In: M. H. Glantz (ed.), Societal 
Responses to Regional Climatic Change: Forecasting by 
Analogy. Westview Press, Boulder, Colorado. 
Wilhite, D. A., and K. G. Hubbard 
Drought management: the role of near-real time weather data, 
p. 267-280. In: E. Antel and M. H. Glantz (eds.), Identifying 
and Coping with Extreme Meteorological Events. Hungarian 
Meteorological Service. 
Neild, R. E., K. G. Hubbard, and D. A. Wilhite 
The Nebraska Agricultural Climate Situation Committee, p. 
367-376. In: E. Antel and M. H. Glantz (eds.), Identifying and 
Coping with Extreme Meteorological Events. Hungarian Meteor-
ological Service. 
M.S. Theses 
Clement, R. J. 
Carbon dioxide and energy exchanges of cereal crops. 
(S. B. Verma, Advisor) 
Sagar, R. M. 
Estimation of corn canopy temperature and water budget using 
automated weather station data. (K. G. Hubbard, Advisor) 
Ph.D. Dissertation 
Booysen, J. 
The development of a crop specific drought index for winter 
wheat. (K. G. Hubbard and D. A. Wilhite, Advisors) 
Consumer Science and Education 
Journal Articles 
Gabb, B. S., Combs, E. R., Lodl, K. A., and 1. Schriever 
Designing housing for the future: An interdisciplinary approach. 
Journal of Interior Design Education and Research 14:21-28. 
Combs, E. R. 
Sweden's response to the energy challenge in the built environ-
ment. Housing and Society 15:176-184. 
M.S. Thesis 
Wiemann, A. M. 
55 
Socio-economic characteristics, housing characteristics and 
measures of well-being: Differences between age groups. 
(E. R. Combs, Advisor) 
Entomology 
Journal Articles 
Ballard, J. B., A. D. Vance, and R. E. Gold 
Light-dependent and independent responses of populations and 
brown banded cockroaches (Orthoptera: Blattellidae) to two 
photodynamic dyes. Journal of Economic Entomology 
81 :1641-1644. 
Berry, J. S., T. O. Holtzer, G. S. Innis, and J. A. Logan 
Optimal foraging and preference: modelling the predator func-
tional response in an acarine predator/prey system. Experimen-
tal and Applied Acarology 5:207-224. 
Carter, M. R., G. R. Manglitz, M. D. Rethwisch, and K. P. Vogel 
A seed midge pest of big bluestem. Journal of Range Manage-
ment 41 :253-254. 
Carter, M. R., G. R. MangIitz, and E. L. Sorensen 
Resistance to the spotted alfalfa aphid (Homoptera: Aphididae) 
in simple-haired alfalfa plant introductions. Journal of 
Economic Entomology 81:1760-1764. 
Currier, D. R. and J. F. Witkowski 
Center-pivot applications of chlorpyrifos 4E for reducing ear 
and stalk infestations of second-generation European corn borer 
larvae (Lepidoptera: Pyralidae) in field corn. Journal of 
Economic Entomology 81:1765-1767. 
Dix, M. E. and E. W. Underhill 
Identification of an attractant and development of a trapping 
technique for Retinia metallica Busck (Tortricidae: 
Olethreutinae). Canadian Entomologist 120:721-726. 
Frye, R. D., M. E. Dix, and D. R. Carey 
Insects associated with Siberian elm windbreaks and effects of 
two insecticides on their abundance. Journal of Kansas Ento-
mological Society 61:278-284. 
Holtzer, T. 0., J. M. Norman, T. M. Perring, J. S. Berry, and 
J. C. Heintz 
Effects of microenvironment on the dynamics of spider-mite 
populations. Experimental and Applied Acarology 4:247-264. 
Joern, A. and R. Alward 
Effect of nitrogen fertilization on choice among grasses by the 
grasshopper Phoetaliotes nebrascensis. Annals of the Ento-
mological Society of America 81 :240-244. 
Laughlin, J. M. and R. E. Gold 
Cleaning protective apparel to reduce pesticide exposure. 
Reviews of Environmental Contamination and Toxicology 
101 :93-119. 
Lhaloui, S., D. W. Hagstrum, D. L. Keith, T. O. Holtzer, and 
H. J. Ball 
Combined influence of temperature and moisture on red flour 
beetle (Coleoptera: Tenebrionidae) reproduction on whole grain 
wheat. Journal of Economic Entomology 81 :488-489. 
Mayo, Z. B., K. J. Starks, D. J. Banks, and R. A. Veal 
Variation in chromosome length among five biotypes of the 
greenbug (Homoptera: Aphididae). Annals of the Entomological 
Society of America 81:128-131. 
Ogg, C. L. and R. E. Gold 
Exposure and field evaluation of fenoxycarb for German cock-
roach (Orthoptera: Blattellidae) control. Journal of Economic 
Entomology 81:1408-1413. 
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Pawson, B. M. and J. J. Petersen 
Dispersal of Muscidifurax zaraptor (Hymenoptera: 
Pteromalidae), a filth fly parasitoid, at dairies in eastern Ne-
braska. Environmental Entomology 17:398-402. 
Petersen, J. J. and B. M. Pawson 
Early season dispersal of Muscidifurax zaraptor (Hymenoptera: 
Pteromalidae) utilizing freeze-killed housefly pupae as hosts. 
Medical and Veterinary Entomology 2:137-140. 
Petersen, J. J. and B. M. Pawson 
Late-season activity of pteromalid (Hymenoptera) parasites of 
filth flies (Diptera: Muscidae) in eastern Nebraska. Journal of 
Medical Entomology 25:272-275. 
Book Chapters 
Dix, M. E. and D. Leatherman 
Insect management in windbreaks, p. 513-537. In: 
J. L. Brandle, D. L. Hintz, and J. W. Sturrock (eds.), Wind-
break Technology. Elsevier, Amsterdam. 
Manglitz, G. R. and R. H. Ratcliffe 
Insects and mites, p. 671-704. In: A. A. Hanson, D. K. Barnes 
and R. R. Hill, Jr. (eds.), Alfalfa and Alfalfa Improvement. 
American Society of Agronomy Monograph No. 29. American 
Society of Agronomy. Madison, Wisconsin. 
M.S. Theses 
Hariharan, M. J. 
Effect of chlorphyrifos on selected ground-dwelling beetles 
(Carabidae) in a corn field. (1. F. Witkowski, Advisor) 
Heintz, J. C. 
Influences of temperature and humidity on egg development 
rate, consumption and fecundity of a predatory mite, Neoseiulus 
Fal/acis (Garman). (T. O. Holtzer, Advisor) 
Jameson, M. L. 
Revision of the genus Parabyrsopolis and description of 
Viridimicus genus, with biogeographic and phylogenetic analyses 
of the Areodina (Coleoptera: Scarabaeidae: RuteIinae). 
(B. C. Ratcliffe, Advisor) 
Shotkoski, F. A. 
Insecticide resistance in Schizaphis graminum (Rondani) 
(Homoptera: Aphididae) induced by continuous exposure to 
systemic insecticides. (Z. B. Mayo, Advisor) 
Sivakumaran, S. 
Electrophoretic characterization of esterases in the greenbug, 
Schizaphis graminum (Rondani) (Homoptera: Aphididae). 
(Z. B. Mayo, Advisor) 
Ph.D. Dissertation 
Berry, J. S. 
Dispersal and population simulation model of spider mites and a 
phytoseiid predator in the corn plant microenvironment. (T. O. 
Holtzer and J. M. Norman, Advisors) 
Food Science 
Journal Articles 
Behling, A. R., J. T. Beery, and S. L. Taylor 
Toxicology and histopathology of the heat-stable enterotoxin of 
Yersinia enterocolitica in infant and adult mice. Journal of 
Food Safety 9:119-133. 
Cunningham, F. E., J. A.Bowers, J. Craig, A. M. Moore, and 
G. W. Froning 
Composition and sensory characteristics of hot-boned, tumbled, 
turkey breast muscle. Journal of Food Quality 11 :225-233. 
Fernandes, C. F., K. M. Shahani, and M. A. Amer 
Therapeutic note of dietary lactobacilli and lactobacillic 
fermented dairy products. Federation of European 
Microbiological Societies Microbiological Review 46:343-356. 
Flores, L. M., L. S. Palomar, P. A. Roh, and L. B. Bullerman 
Effect of potassium sorbate and other treatments on the 
microbial content and keeping quality of a restaurant-Mexican 
hot sauce. Journal of Food Protection 51:4-7. 
Froning, G. W. and T. G. Uijttenboogart 
Effect of posmortem electrical stimulation on quality of hot and 
cold de boned chicken broiler muscle. Poultry Science 
67:1536-1544. 
Gourama, H. and L. B. Bullerman 
Toxicity of molds isolated from "Greek Style" black olives. 
International Journal of Food Microbiology 6:81-90. 
Gourama, H. and I. B. Bullerman 
Effects of potassium sorbate and natamycin on growth and 
penicillic acid production by Aspergillus ochraceus. Journal of 
Food Protection 51:134-144. 
Harris, P. L., S. L. Cuppett, J. H. Rupnow, C. E. Walker, 
R. F. Mumm, and M. A. Hanna 
Optimization of initial moisture, pH, and extrusion temperature 
on acetone-extracted maize gluten meal and soybean extrudate 
for use in pet foods. Cereal Chemistry 64:267-270. 
Holt, D. L., Wehling, R. L., and Zeece, M. G. 
Determination of native folates in milk and other dairy products 
by high performance liquid chromatography. Journal 
Chromatography 449:271-279. 
Koeppe, S. J. and J. H. Rupnow 
Purification and characterization of a lectin from the seeds of 
amaranth (Amaranthus cruentus). Journal of Food Science 
53:1412-1417, 1422. 
Mahjoub, A. and L. B. Bullerman 
Effects of sorbate time, sunlight, temperature and frying on 
stability of aflatoxin B, in olive oil. Lebensmittel-Wissenschaft 
& Technologie 21 :29-32. 
Nordlee, J. A., S. G. Naidu, and S. L. Taylor 
False positive and false negative reactions encountered in the use 
of sulfite test strips for the detection of sulfited foods. Journal 
of Allergy and Clinical Immunology 81:537-541. 
Park, K. Y.,m K. B. Lee, and L. B. Bullerman 
Aflatoxin production by Aspergillus parasiticus during the 
manufacture of Korean soy paste (Doenjang) and soy sauce 
(Kanjang) by traditional methods. Journal of Food Protection 
51:938-945. 
Steinbruegge, E. G. and R. B. Maxcy 
Nature and number of ground-beef microorganisms capable of 
growth at 25°C but not at 32 DC. Journal of Food Protection 
51:176-180. 
Steinbruegge, E. G., R. B. Maxcy, and M. B. Liewen 
Fate of Listeria monocytogenes on ready to serve lettuce. Jour-
nal Food Protection 51 :596-599. 
Taylor, S. L. 
Marine toxins of microbial origin. Food Technology 42:94-98. 
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Taylor, S. L., R. K. Bush, J. C. Selner, J. A. Nordlee, M. C. Wiener, 
K. Holden, J. W. Koepke, and W. W. Busse 
Sensitivity to sulfited foods among sulfite-sensitive asthmatics. 
Journal of Allergy and Clinical Immunology 81:1159-1167. 
Taylor, S. L. and J. A. Nordlee 
Sensitivity to ingested sulfites. Institute of Scientific Information 
Atlas Scientific Immunology 1:254-258. 
Tsai, W. Y. J., M. B. Liewen, and L. B. Bullerman 
Toxicity and sorbate sensitivity of molds isolated from surplus 
commodity cheeses. Journal of Food Protection 51:457-462. 
Wehling, R. L. and M. M. Pierce 
Determination of moisture in cheddar cheese by near infrared 
reflectance spectroscopy. Journal of the Association of Official 
Analytical Chemistry 71, 571-574. 
Wehling, R. L., M. M. Pierce, and G. W. Froning 
Determination of moisture, fat and protein in spray-dried whole 
egg by near infrared reflectance spectra. Journal of Food 
Science 53:1356-1359. 
Zeece, M. G. and D. L. Holt 
Two-dimensional electrophoresis of milk proteins. Journal of 
Dairy Science 17:744-2050. 
Zeece, M. G., D. L. Holt, R. L. Wehling, M. B. Liewen, and 
L. R. Bush 
High resolution two-dimensional electrophoresis of bovine 
caseins. Journal of Agricultural and Food Chemistry 
37:378-383. 
Book Chapters 
Froning, G. W. 
Functional and nutritional properties of egg proteins, p. 1-34. 
In: B. J. F. Hudson, (ed.). Developments in Food Proteins. 
Elsevier Applied Sciences Publishers Ltd. London, England. 
Taylor, S. L. 
Food allergies and sensitivities, p. 227-300. In: C. H. Manley 
and R. E. Morse (eds.). Healthy Eating - A Scientific Perspec-
tive. Allured Publ. Corp. Wheaton, Illinois. 
Taylor, S. L. and R. K. Bush 
Allergy by ingestion of seafoods, p. 149-183. In: A. T. Tu (ed.). 
Handbook of Natural Toxins, Vol. 3, Marine Toxins and 
Venoms. Marcel Dekker, New York. 
M.S. Theses 
Jacobs, S. 
Fate of Aeromonas sp. in the presence of lactic acid bacteria. 
(R. B. Maxcy, Advisor) 
Karunaratne, A. 
Effect of mold level and microbial competition on growth and 
aflatoxin production by Aspergillus parasiticus. (L. B. Buller-
man, Advisor) 
Nelson, M. 
Identification and evaluation of molds associated with blue-eye 
condition in stored popcorn. (L. B. Bullerman, Advisor) 
Ph.D. Dissertations 
Fernandes, C. 
In vitro modelling studies of Lactobacillus acidophilus: Anti-
microbial activity and growth. (K. M. Shahani, Advisor) 
Publications 
Harris, P. 
The effects and inhibitory mechanisms of commercial emulsi-
fiers and antitoxidants on the lipolytic activity of crude lipase 
extracts obtained from Pseudomonas fluorescens, P. cepacia, 
and P. putida in ultra-high temperature processed non-fat milk. 
(S. L. Cuppett, Advisor) 
Holt, D. 
Analytical studies of bovine milk. (M. G. Zeece, Advisor) 
Forestry, Fisheries and Wildlife 
Journal Articles 
Brandle, J. R. and D. L. Hintz 
Windbreaks for the future. Agriculture, Ecosystems and En-
vironment 22123 :593-596. 
Ernst, S. G., 1. W. Hanover, D. E. Keathley and 1. L. Mao 
Genetic variation and control of intraspecific crossability in blue 
and Engelmann spruce. Silvae Genetica 37:112-118. 
Holm, B. A., R. J. Johnson, D. D. Jensen, and W. W. Stroup 
Responses of deer mice to methiocarb and thiram seed treat-
ments. Journal of Wildlife Management 52:497-502. 
Johnson, R. J. and M. M. Beck 
Influences of shelter belts on wildlife management and biology. 
Agriculture, Ecosystems and Environment 22/23:301-335. 
Kuhns, M. R. and D. H. Gjerstad 
Photosynthate allocation in loblolly pine (Pinus taeda) seedlings 
as affected by moisture stress. Canadian Journal of Forest 
Resources 18:285-291. 
Savidge, J. A. 
Food habits of Boiga irregularis, an introduced predator on 
Guam. Journal of Herpetology 22:275-282. 
Savidge, J. A. and T. F. Seibert 
A camera device for monitoring avian nest predation at artifical 
nests. Journal of Wildlife Management 52:291-294. 
Book 
Brandle, J. R., D. L. Hintz, and J. W. Sturrock (eds.) 
Windbreak Technology. Elsevier Science Publishers, Amster-
dam. 
M. S. Thesis 
Davis, J. E. 
Physiological response of green ash (Fraxinus pennsylvanica 
Marsh.) to drought (1. R. Brandle, Advisor) 
Ph. D. Dissertation 
Carr, J. M. 
Biology of benthic algae in the unchannelized Missouri River 
(G. L. Hergenrader, Advisor) 
Horticulture 
Journal Articles 
Kopec, D. M. R. C. Shearman, and T. P. Riordan 
Evapotranspiration of tall fescue turf. HortScience 23 :300-301. 
Lindgren, D. T., D. M. Schaaf, and R. C. Shearman 
Greenhouse screening of turfgrass species and cultivars grown in 
alkaline soil. HortScience 23:911. 
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Lindgren, D. T., D. M. Schaaf, and R. C. Shearman 
Nutrient concentration and mineral element relationship to color 
of Kentucky bluegrass cultivars in alkaline soil. Journal of Plant 
Nutrition 11:1671-1681. 
Paparozzi, E. T. and H. M. Hatterman 
Fertilizer applications on field grown statice. HortScience 
23:157-160. 
Paparozzi, E. T. and D. E. McCallister 
Glycerol and microwave preservation of annual static. Scientia 
Horticulturae 34:293-299. 
Paparozzi, E. T. and D. E. McCallister 
Air diffuser for decreasing plant sample digestion time. Hort-
Science 23:914. 
Poe, R. R., D. P. Coyne, B. A. Swisher, and M. D. Clegg 
Differential Cucurbita spp. tolerance to the herbicide trifluralin. 
Journal of American Society for Horticultural Science 
113:31-35. 
Riordan, T. P., R. C. Shearman, J. E. Watkins, and J. P. Behling 
Kentucky bluegrass automatic hybridization apparatus. Crop 
Science 28:183-185. 
Wesely, R. W., R. C. Shearman, and E. J. Kinbacher. 
'Park' Kentucky bluegrass response to foliar-applied urea. Hort-
Science 23:556-559. 
Zaiter, H. Z., D. P. Coyne, and R. B. Clark 
Genetic variation, heritability and selection response to iron-
deficiency chlorosis in dry beans (Phaseolus vulgaris L.). Jour-
nal of Plant Nutrition 11 :739-746. 
Human Development and the Family 
Journal Articles 
Abbott, D. A. and W. H. Meredith 
Characteristics of strong families: Perceptions of ethnic parents. 
Home Economics Research Journal 17:86-94. 
Berry, M. and D. A. Abbott 
Enhancing psychosocial well-being through religious involve-
ment. Wellness Perspectives 3:25-29. 
Draughn, P.S., L. F. Little, P. Wozniak, P. K. Knaub, O. Weeks, 
and C. Smith. 
The relationship of multiple roles of lifestyle satisfaction and 
marital happiness among farm wives. Home Economics 
Research Journal 17:63-76. 
Hornung, K. L., J. C. Woodward, and J. M. Queen 
Loneliness and coping strategies. Wellness Perspectives 5:33-36. 
Knaub, P. K., D. A. Abbott, and W. H. Meredith. 
Wive's off-farm employment: Perceptions of family stress. 
Home Economics Research Journal 17:87-94. 
Knaub, P. K., P.S. Draughn, P. Wozniak, L. F. Litte, C. W. Smith, 
and O. Weeks 
Wives employment off the farm: Impact of lifestyle satisfaction. 
Home Economics Research Journal 17:36-46. 
Little, L F., P. K. Knaub, P. Wozniak, P. S. Draugh, C. W. Smith, 
and O. Weeks 
Impact of women's off-farm employment on marital adjust-
ment. Home Economics Research Journal 17:47-62 
Medora M., J. C. Woodward, and J. Larson 
Adolescent loneliness: "A cross-cultural comparison of 
American and Asian Indians". International Journal of Com-
parative Sociology 26:204-211. 
Meredith, W. H. 
A comparative study of only children and sibling children in the 
Peoples Republic of China. School Psychology International 
10:251-256. 
Meredith, W. H. 
Family life education in Guangdong Province; Peoples Republic 
of China. Family Science Review 1 1 :353-357. 
Meredith, W. H. and D. A. Abbott. 
A profile of family scholars: 1980 to 1987 and beyond. Family 
Science Review 1 1 :299-312. 
Meredith, W. H., D. A. Abbott, M. A. Lamanna, and G. Sanders 
Rituals and family strengths: A three generation study. Family 
Perspective 23 :94-99. 
Meredith, W. H., L. D. Kallemeyn, and P. D. Zeece. 
A university family science department manages a private family 
and child service agency. Family Science Review 1:159-161. 
Potter, A. and P. K. Knaub 
Single motherhood by choice: A parenting alternative. Life-
styles: Journal of Family and Economic Issues 9:240-249. 
Smith, C. W., O. Weeks, P. Wozniak, P. K. Knaub, L. F., Little and 
P. S. Draughn 
Marital adjustment in farm couples across the family life cycle. 
Home Economics Research Journal 17:77-85. 
Woodward, J. C. and B. D. Frank 
Rural adolescent loneliness and coping strategies. Adolescence 
26:165-171. 
Zeece, P. D., L. D. Kallemeyn, and W. H. Meredith. 
Building teams and linking systems. Wellness Perspectives 
5:31-33. 
Book Chapters and Book 
Little, L., F. Proulx, J. Marlowe, and P. K. Knaub 
History of farm legislation: Implication for farm families, p. 
10-17. In: R. Mortz-Boden, C. Hennon, and T. Brubaker (eds.), 
Families in Rural America: Stress Adaptation and Revitaliza-
tion. National Conference on Family Relations:New Orleans, 
Louisiana. 
Stinnett, N. and J. DeFrain 
Is a healthy family possible? p. 52-76, In: M. Fine (ed.), Ad-
vances in Parent Education. Academic Press: New York. 
Woodward, J. C. 
The Solitude of Loneliness. D.C. Heath and Company, Lex-
ington Books: Lexington, Massachusetts. 
M.S. Theses 
Berry, M. 
The influence of religious affiliation and practice on family life 
satisfaction. (D.A. Abbott, Advisor) 
Frank, B. 
Evaluation of the impact of an extension marriage enrichment 
program on rural couples' marital satisfaction and marital com-
munication. (H. Lingren, Advisor) 
Heese, P. J. 
The effects of exercise on physiological and self-concept changes 
in older adults. (S. Van Zandt, Advisor) 
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Paulson, J. 
A comparison of social self-perception between home schooled 
children and conventionally schooled children. 
(R. Williams, Advisor) 
Tyson-Rawson, K. 
Nebraska farm and ranch youth: adolescent perceptions of fami-
ly stress, coping, and parent-adolescent communication. (P. K. 
Knaub, Advisor) 
White, P. J. 
Trunk flexor muscle strength in healthy children 3 to 5 years of 
age. (K. King, Advisor) 
Ph.D. Dissertation 
Shickell, C. 
Coping strategies of unemployed Families. (1. DeFrain, Advisor) 
Human Nutrition and Food Service 
Management 
Journal Articles 
Betts, N.M. 
Nutrition perspective on aging. American Behavioral Scientist 
32: 17-30. 
Johnson, 1., C. Kies, and H.M. Fox 
Manganese and cholesterol intakes and blood serum cholesterol 
levels of young adult men and women. Nutrition Reports Inter-
national 37:1297-1306. 
Kies, C. 
Mineral utilization of vegetarians: Impact of variation in fat in-
take. American Journal of Clinical Nutrition 48:884-887. 
M.S. Theses 
Barron, B. 
Effect of fatty acids, amino acids and calcium supplements on 
the bioavailability of iron. (C. Kies, Advisor) 
Dargitz, D. 
Ascorbic acid bioavailability to humans as affected by selected 
dietary factors. (C. Kies, Advisor) 
Hanson, J. 
The effect of various dietary factors on serum total cholesterol 
and HDL cholesterol. (C. Kies, Advisor) 
Holmberg, M. 
Calcium bioavailability as affected by carotene, tannin and 
fiber. (C. Kies, Advisor) 
Kandiah, J. 
Protein and fiber utilization as affected by calcium supplements. 
(C. Kies, Advisor). 
Kang, Y.H. 
Protein bioavailability as affected by fiber, calcium and fatty 
acids. (C. Kies, Advisor) 
Kennedy, J. 
Sodium bioavailability as affected by carotene, tannins and 
fiber. (C. Kies, Advisor) 
Leavitt, S. 
Calcium bioavailability as affected by dietary protein, fatty 
acids and calcium. (C. Kies, Advisor) 
Lee, A. 
The effects of selected dietary variables on sodium utilization by 
humans. (C. Kies, Advisor) 
Mulinix, A. 
Sodium bioavailability as affected by fatty acids, amino acids 
and fiber. (C. Kies, Advisor) 
Newell, S.L. 
Dietary adequacy and percent body fat among rural elderly. 
(N. Betts, Advisor) 
O'Keefe, C.E. 
Physician perspectives on cholesterol and heart disease. 
(N. Betts, Advisor) 
Reddy, D.N.K. 
Blood serum phospholipid levels in humans as affected by 
dietary factors. (C. Kies, Advisor) 
Setley, S. 
Blood serum triglyceride levels in humans as affected by selected 
dietary factors. (C. Kies, Advisor) 
Sherwood, J.L. 
Nutrition knowledge and attitudes of high school coaches in 
Iowa, Missouri, and Nebraska. (N. Betts, Advisor) 
Summers, K. 
Chromium bioavailability as affected by dietary protein, fatty 
acids and calcium. (C. Kies, Advisor) 
Whitehead, D.L. 
Red meat consumption patterns and indices affecting consump-
tion by Nebraskans. (N. Betts, Advisor) 
Yerrapraggada, V.R. 
Potassium bioavailability to humans as affected by selected 
dietary factors: Amino acids, fatty acids, calcium. (C. Kies, Ad-
visor) 
Ph.D. Dissertations 
Benes, B. 
Dietary sweeteners effects on electrolyte (sodium, chloride, 
potassium) metabolism. (C. Kies, Advisor) 
Hu, S.P.H. 
Lead absorption: Impact of dietary factors. (C. Kies, Advisor) 
Ip, S.W. 
Bran intake as a dietary factor affecting gastrointestinal tract 
function. (C. Kies, Advisor) 
Potter, S. 
Lipid metabolism as influenced by dietary protein source and 
sulfur-amino acids. (C. Kies, Advisor) 
Ricketts, C. 
Iron utilization as affected by iron supplementation and fortifi-
cation. (C. Kies, Advisor) 
Wang, R.S. 
Niacin bioavailability as affected by tannin from tea and sor-
ghum. (C. Kies, Advisor) 
Northeast Research and Extension Center 
Journal Articles 
Brumm, M. C. 
Interaction of space allowance and dietary vitamin C on weaned 
pig performance. Journal of Animal Science 67:624-627. 
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Brumm, M.C. and D.P. Shelton 
A modified reduced nocturnal temperature regimen for early 
weaned pigs. Journal of Animal Science 66: 1067-1072. 
Currier, Dan and John F. Witkowski 
Reduced rates of chemigated chlorpyrifos for control of euro-
pean corn borer (Lepidoptera: pyralidae) in whorl stage corn. 
Journal of the Kansas Entomological Society 61: 401-405. 
Currier, Dan and John F. Witkowski 
Center-pivot applications of chlorpyrifos 4E for reducing ear 
and stalk infestations of second-generation european corn borer 
larvae (Lepidoptera: Pyralidae) in field corn. Journal of Eco-
nomic Entomology 81: 1765-1767. 
Meyer, G.E., A. Stepanek, D.P. Shelton, and E.C. Dickey 
Electronic image analysis of crop residue cover on soil. Transac-
tions of the American Society of Agricultural Engineers 31: 
968-973. 
Shelton, D.P. and M.C. Brumm 
Reduced nocturnal temperatures in a swine nursery - a modified 
regimen. Transactions of the American Society of Agricultural 
Engineers 31: 888-891. 
Rzewnicki, P. E., R. Thompson, G. Lesoing, R. W. Elmore, 
C. A. Francis, A. Parkhurst, and R. S. Moomaw 
On farm experiment design and implication for locating sites. 
American Journal of Alternative Agriculture 3:168-173. 
M. S. Theses 
Hariharan, M. J. 
Effect of chlorpyrifos on selected ground-dwelling beetles 
(Carabidae) in a corn field. (J. F. Witkowski, Advisor). 
Poppert, G. 
The role of roughage in feedlot diets. (T. L. Mader, Advisor). 
Rasmussen, S. D. 
Crop response to root plowing along multi-row field and border 
windbreaks. (C. A. Shapiro, Advisor). 
Panhandle Research and Extension Center 
Journal Articles 
Bean, B. B., F. W. Roeth, A. R. Martin, and R. G. Wilson 
Influence of prior pesticide treatments on EPTC and butylate 
degradation. Weed Science 36:70-77. 
Bean, B. B., F. W. Roeth, A. R. Martin, and R. G. Wilson 
Duration of soil enhanced EPTC degradation as influenced by 
herbicide rotation, time, and location. Weed Science 36:524-530. 
Reece, P. E., R. P. Bode, and S. S. Waller 
Vigor of needleandthread and bluegrama after four years of 
short duration grazing in western Nebraska. Journal of Range 
Management 41 :287-291. 
Smith, J. A., C. D. Yonts, R. G. Wilson, J. G. Robb, and E. D. Kerr 
Transplanted sugar beet yield response to in-row spacing. Trans-
actions of the American Society of Agricultural Engineers 
31 :1322-1325. 
Weiss, Albert and J. G. Robb 
Systems and the business of agriculture. Journal of Production 
Agriculture 1 :230-234. 
Wilson, R. G. 
Cyanazine residues on fieldbeans (Phaseolus vulgaris) as a 
replant crop. Weed Technology 2:28-30. 
Book Chapter 
Wilson, R. G. 
Biology of weed seeds in the soil, p. 25-39, In: M. Altieri and 
M. Z. Liebman (eds). Weed Management In Agrosystems: 
Ecological Approaches. CRC Press, Inc., Boca Raton, Florida. 
Plant Pathology 
Journal Articles 
Arunakumari, A. and A.K. Vidaver 
Transfer and maintenance of IncP and IncW group plasmids 
into and between extra-slow-growing Rhizobium japonicum 
strains. Federation of European Microbiological Societies Let-
ters 49:423-428. 
Besal, E.A., T.O. Powers, A.D. Radice, and L.J. Sandall 
A DNA hybridization probe for the detection of soybean cyst 
nematode. Phytopathology 78:1136-1139. 
Narva, K.E., J.L. Van Etten, B.E. Slatko, and J.S. Benner 
The amino acid sequence of the eukaryotic DNA [n6 adenine] 
methyltransferase, M.CviBIU, has regions of similarity with the 
prokaryotic isoschizomer M.TaqI and other DNA [n6 adenine] 
methyltransferases. Gene 74:253-259 
Nordquist, P.T., and J.E. Partridge 
Registration of sorghum germ plasm lines selected for improved 
stalk strength. Crop Science 28:203-204. 
Powers, T.O. and L.J. Sandall 
Estimation of genetic divergence in Meloidogyne mitochondrial 
DNA. Journal of Nematology 20:505-511 
Skopp, R.t. and Lane, L.C. 
Agaros1 gel electrophoresis of denatured RNA with silver stain-
ing. Analytical Biochemistry 169:132-137. 
Smith, J.A., C.D. Yonts, R.G. Wilson, J.G. Robb, and E.D. Kerr 
Transplanted sugarbeet yield response to in-row spacing. Trans-
action of the American Society of Agricultural Engineers 
31: 1322-1325. 
Weiss, A., D.L. Luken, and J.R. Steadman 
A sensor for the direct measurement of leaf wetness: construc-
tion techniques and testing under controlled conditions. Agricul-
tural and Forest Meterology 43:241-249. 
Zhang, Y., D.E. Burbank, and J.L. Van Etten. 
Chlorella viruses isolated in China. Applied and Environmental 
Microbiology 54:2170-2173. 
Book Chapter 
Van Etten, J.L., A.M. Schuster, and R.H. Meints 
Viruses of eukaryotic Chlorella-like algae, p. 411-428. In: 
Y. Koltin and M.J. Leibowitz (eds). Viruses of Fungi and 
Simple Eukaryotes. Marcel Dekker Inc., New York. 
M.S. Thesis 
Rosendo, A. 
The occurrence and properties of Xanthomonas campestris pv. 
phaseoli (Smith) dye and other Xanthomonads on symptomless 
weeds. (A. K. Vidaver, Advisor) 
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South Central Research and Extension Center 
Journal Articles 
Bean, B. W., F. W. Roeth, A. R. Martin, and R. G. Wilson 
Influence of prior pesticide treatments on EPTC and butylate 
degradation. Weed Science 36:70-77. 
Bean, B. W., F. W. Roeth, A. R. Martin, and R. G. Wilson 
Duration of enhanced soil degradation of EPTC as influenced 
by herbicide rotation, time, and location. Weed Science 
36:524-530. 
Elmore, R. W., D. E. Eisenhauer, J. E. Specht, and J. H. Williams 
Soybean yield and yield component response to limited capacity 
sprinkler irrigation systems. Journal of Production Agriculture 
1 :196-201. 
Ferguson, R. B., K. J. McInnes, D. E. Kissel, and E. T. Kanemasu 
A comparison of methods of estimating ammonia volatilization 
in the field. Journal of Fertilizer Research 15:55-69. 
Textiles, Clothing and Design 
Journal Articles 
Asche, K. K. and P. C. Crews 
An evaluation of antioxidants for the conservation of museum 
textiles. Clothing and Textiles Research Journal 6:10-16. 
Crews, P. C. 
A comparison of clear versus yellow ultraviolet filters in reduc-
ing fading of selected dyes. Studies in Conservation 33:87-93. 
Kean, R., C. Mehlhoff, and R. Sorenson 
Using the Myers Briggs type indicator to assess student needs. 
Clothing and Textiles Research Journal 6:37-42. 
Laughlin, J. and R.E. Gold 
Cleaning protective apparel to reduce pesticide exposure. 
Reviews of Environmental Contamination and Toxicology 
101 :99-119. 
Book Chapters 
Goodman, C. J., 1. Laughlin, and R.E. Gold 
Laundering strategies for sequentially (methyl parathion) con-
taminated protective apparel fabric, p. 705-714. In: S. Z. 
Mansdorf, R. Sager, and A. P. Nielsen (eds.), Performance of 
Protective Clothing: Second Symposium ASTM STP 989. 
American Society for Testing and Materials. 
Laughlin, J., J. Lamplot, and R.E. Gold 
Chlorpyrifos residues in protective apparel fabrics following 
commercial and consumer refurbishment, p. 705-714. In: S. Z. 
Mansdorf, R. Sager, and A. P. Nielsen (eds.), Performance of 
Protective Clothing: Second Symposium ASTM STP 989. 
American Society for Testing and Materials. 
Ringenberg, K. P., J. Laughlin, and R.E. Gold 
Chlorpyrifos residue removal from protective apparel through 
solvent-based refurbishment procedures, p. 697-704. In: S. Z. 
Mansdorf, R. Sager, and A. P. Nielsen (eds.), Performance of 
Protective Clothing: Second Symposium ASTM STP 989. 
American Society for Testing and Materials. 
PubJicatioDs 
M.S. Thesis 
Woeppel, 1. T. 
Evaluating the potential synergism of selected antioxidants and 
ultraviolet absorber combinations applied to textiles (P.C. 
Crews, Advisor). 
Veterinary Science 
Journal Articles 
Buller, C. R. and R. A. Moxley 
Natural infection of porcine ileal dome M cells with rotavirus 
and enteric adenovirus. Veterinary Pathology 25:516-517. 
Craig, T. M., R. W. Field, and G. P. Rupp 
Use of the sustained-release morantel bolus in stocker calves in 
southern United States. American Journal of Veterinary 
Research 49: 1729-1732. 
Doster, A. R. and B. C. Lin 
Demonstration of Mycoplasma hyopneumoniae in formalin-
fixed porcine lung by use of the indirect immunoperioxidase 
method. American Journal of Veterinary Research 
49:11719-1721. 
Fedorka-Cray, P. J., W. C. Cray, Jr., G. A. Anderson, and 
K. W. Nickerson 
Bacterial tolerance of 100% dimethyl sulfoxide. Canadian Jour-
nal of Microbiology 34:688-689. 
Gentry, M. J., A. W. Confer, and S. G. Holland 
Comparison of the toxic and antigenic properties of single 
bovine isolates of Pasteurella haemolytica representing five 
serotypes and an untypable strain. Veterinary Microbiology 
16:351-367. 
Guidry, A. J., R. P. Shapiro, S. Srikumaran, S. C. Nickerson, and 
R. A. Goldsby 
Production and characterization of monoclonal antibodies to 
bovine B2microglobulin. American Journal of Veterinary 
Research 49:847-850. 
Klucas, C. A. and G. A. Anderson 
Bovine respiratory syncytial virus-specific monoclonal anti-
bodies. Veterinary Immunology and Immunopathology 
18:307-315. 
Mackie, J. T. and M. J. Stear 
The serological definition of bovine class II antigens. Animal 
Genetics 19:5uppl. 1, p. 10-12. 
Moon, H. W., D. G. Rogers, and R. Rose 
Effects of an orally administered live Escherichia coli pilus vac-
cine on duration of lacteal immunity to enterotoxigenic 
Escherichia coli in swine. American Journal of Veterinary 
Research 49:2068-2071. 
Muggli, N. E., R. T. Stone, and M. J. Stear 
Identification of an HLA-DR Beta-like bovine pseudogene and 
the construction of probes for the definition of RFLlP's. 
Animal Genetics 19:5uppl. I 35-36. 
Rhodes, M. B., P. K. Baker, D. 1. Christensen, and G. A. Anderson 
Ascaris suum antigens incorporated into liposomes used to 
stimulate protection to migrating larvae. Veterinary Parasitology 
26:343-349. 
Rock, D. 1., W. A. Hagemoser, F. A. Osorio, and H. A. McAllister 
Transcription from the pseudorabies virus genome during latent 
infection. Archives of Virology 98:99-106. 
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M.S. Theses 
Fisher, 1. N. 
Porcine humoral immunity to outer membrane proteins of 
Actinobacillus pleuropneumoniae serotype 7. (G. A. Anderson, 
Advisor) 
Hariharan, K. 
Anti-idiotypes as immunogens against transmissible gastro-
enteritis virus (TGEV) - an exploratory study. (S. Srikumaran, 
Advisor) 
Mulkey, K. M. 
Immunovirological studies of bovine respiratory syncytial virus. 
(G. A. Anderson, Advisor) 
Shields, T. R. 
Streptococcus suis serotype specific monoclonal antibodies. 
(S. Srikumaran, Advisor) 
Stromberg, M. E. 
Molecular and serologic characterization of bovine rotavirus 
field isolates. (G. E. Duhamel, Advisor) 
West Central Research and Extension Center 
Journal Articles 
Champoux, M. C., P. T. Nordquist, W. A. Compton, and 
R. M. Morris 
Use of chromosomal translocation to locate genes in maize for 
resistance to high pH soil. Journal of Plant Nutrition 11 
783-791. 
Danielson, D. M. 
Role of Bacillus subtilis in prefarrowing, lactation, weaner and 
grower swine diets. Nutrition Reports International 37:189-195. 
Danielson, D. M. 
Influence of starter diet complexity on subsequent performance 
of growing-finishing pigs. Nutrition Reports International 
38:129-135. 
Johnson, S. K., G. H. Deutscher, and A. M. Parkhurst 
Relationships of pelvic structure, body measurements, pelvic 
area and calving difficulty. Journal of Animal Science 
66:1081-1088. 
Lindgren, D. T., D. M. Schaaf, and R. C. Shearman 
Greenhouse screening of turfgrass species and cultivars grown in 
alkaline soil. HortScience 23:911. 
Lindgren, D. T., D. M. Schaaf, and R. C. Shearman 
Nutrient concentration and mineral element relationship to color 
of Kentucky bluegrass cultivars grown in alkaline soil. Journal 
of Plant Nutrition 11:1671-1681. 
Nordquist, P. T. and J. E. Partridge 
Registration of sorghum germplasm lines selected for improved 
stalk strength. Crop Science 28:(1):203-204. 
Peterson, B. B., P. J. Shea, and G. A. Wicks 
Acetanilide activity and dissipation as influenced by formulation 
and wheat stubble. Weed Science 36:243-249. 
Ramsel, R. E. and G. A. Wicks 
Use of winter wheat (Triticum aestivum) cultivars and herbicides 
in aiding weed control in ecofallow corn (Zea mays) rotation. 
Weed Science 36:394-398. 
Todd, R., N. L. Klocke, E. C. Dickey, and D. Bauer 
Surface cover from corn residue on sandy soils. Applied Engi-
neering in Agriculture 4:3 :234-236. 
Whittier, J. C., D. C. Clanton, and G. H. Deutscher 
Effect of varying weight gain during the last trimester of gesta-
tion on productivity of beef heifers. Animal Production 
47:53-57. 
Whittier, J. C., D. C. Clanton, and G. H. Deutscher 
Effect of post-partum levels of nutrition on productivity of 
2-year-old heifers. Animal Production 47:59-64. 
Wicks, G. A., D. E. Smika, and G. W. Hergert 
Long term effects of no-tillage in a winter wheat (Triticum 
aestivum)- sorghum (Sorghum bicolor)-fallow rotation. Weed 
Science 36:384-393. 
Ph.D. Dissertation 
Hatfield, P. 
Forage intake: I. Forage intake of lactating beef cows differing 
in prodictuin; II. Methods of administering ytterbium for esti-
mating fecal output. (D. C. Clanton, Advisor) 
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and 
plas~ Iteleases 

Variety and GermpJasm ReJeases 
Department of Agronomy 
Crop: Popcorn (Zea mays L.) 
Germplasm Release: NP86 
Scientist: Mary Thomas-Compton 
Characteristics: It is quite uniform and early, flower-
ing approximately 2 days later than IaDS53 and 
relatively short in stature with medium-small yellow 
pearl kernels. It combines well with IaDS91 as well as 
with non-Supergold lines. It is not dent sterile but 
very promising DS derivatives have been obtained 
from NP86 x HP72-11. 
Crop: Popcorn (Zea mays L.) 
Germplasm Release: NP87 
Scientist: Mary Thomas-Compton 
Characteristics: It is quite uniform and medium 
maturity with medium-large yellow pearl kernels. It is 
not dent sterile but promising DS derivatives have 
been obtained from single crosses involving this line. 
It has excellent plant health and is a fairly tall inbred. 
Crop: Yellow Dent Corn (Zea mays L.) 
Germplasm release: Inbred line N196 
Scientist: W. A. Compton 
Characteristics: It is tall with upright leaves. It turns 
nearly white under extremely hot, dry conditions and 
is therefore not expected to grow well in hybrid com-
binations under hot, droughty conditions. Under good 
growing conditions it has been very productive in lines 
related to Mo 17. It stands well with little root or stalk 
lodging. 
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Department of Horticulture 
Crop: Dry Edible Beans (Phaseolus vulgaris L.) 
Germplasm release: Belneb Rust Resistant -1 and -2 
Great Northern Dry Bean 
Germplasm 
Scientists: J. R. Staveley (ARS, USDA, Beltsville, 
MD) 
J. R. Steadman, D. P. Coyne and D. T. 
Lindgren, UN, NE 
Released by: Joint release - Agricultural Research 
Service/U.S. Department of 
Agriculture, Beltsville, MD 20705 and 
University of Nebraska, Lincoln, 
Nebraska 68583 
Characteristics: Belneb Rust Resistant - -1 and -2 
and 2 medium-large, white seeded, viney, Great Nor-
thern (GN) dry bean resistance to 33 races of the bean 
rust pathogen, homozygous for recessive bc 12 and 
bc22 genes controlling resistance to the type, N.Y. 15, 
and NL-3 strains of bean common mosaic virus, and 
resistant to the common blight (Pseudomonas syringae 
pv. phaseolicola) bacterial diseases. 
Exclusive Release: An exclusive release of the 
specialty Great Northern dry bean 
'Emerson' was made to the Kelley 
Bean Co., Inc., Scottsbluff, NE, 
in order to secure increased pro-
duction and marketing of this 
variety. 
=" QO 
AGRICULTURAL RESEARCH SITES 
Panhandle Research and 
Extension Center, Scottsbluff 
: 
\ Northwest Agricultural 
~ Laboratory, Alliance 
• 
• 
High Plains Agricultural 
Laboratory, Sidney 
. ' 
.' 
................ 
..... "' .. 
Gudmundsen Sand hills Laboratory 
Northeast Research and 
Extension Center, Concord 
\. Genoa Farm (Foundation Seed), Genoa 
$ ,n:t.l:(. ... /' 
............ 
Agricultural Research 
and Development Center, Mead 
, ........... .. 
Horning 
.' State Farm (Forestry), 
...... Plattsmouth 
Dalbey-Halleck Farm, Virginia 
South Central Research West Central Research and 
Extension Center, North Platte and Extension Center, Clay Center 
ch Budget 

REPORT OF RESEARCH EXPENDITURES 
THE UNIVERSITY OF NEBRASKA 
AGRICULTURAL RESEARCH DIVISION 
July 1, 1988 through June 30, 1989 
FEDERAL FORMULA FUNDS: 
Hatch Formula ............................................................. $ 2,003,094 
Regional Research ............................................................ $ 752,962 
Mcintire-Stennis .............................................................. $ 126,688 
Animal Health ............................................................... $ 183,958 
Total Federal Formula Funds ............................................................. $ 3,066,702 
STATE APPROPRIATED FUNDS ........................................................... $16,420,453 
CONTRACTS AND GRANTS: 
USDA Coop Agreements .................................................... $ 3,510,394 
USDA Special & Competitive .................................................. $ 471,708 
Federal Grants- (NSF, NIH, HEW, AID) ...................................... $1,671,785 1 
Industry Grants ............................................................ $ 3,057,831 
Total Grants and Contracts ............. , ......... , .... '" .. , ............................. $ 8,711,718 
Sub-Total ................................................................................. $28,198,873 
PRODUCT SALES ......................................................................... $ 4,650,457 
TOTAL EXPENDITURES .................................................................. $32,849,330 
'$252,210 was added to show actual Agricultural Research Division expenditures reflecting transfers from International Programs. 
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